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Executive summary 


Starting in 1986, five institutions, including what was then the International Livestock 
Centre for Africa (ILCA), but is now the International Livestock Research Institute 
(ILRI), collaborated on the Joint Vertisol Project (JVP) for the sustainable use of Vertisol 
soils in Ethiopia. The improved soil drainage from the use of the broadbed maker 
(BBM) plough is one component of a technology package, that together with improved 
crop varieties, fertilisers and credit access (as well as favourable climatic and market 
conditions), can improve the well-being of farmers in Ethiopia by increasing grain and 
fodder (via crop residue) yields. 

Several studies had been conducted previously in relation to the adoption of this 
technology, albeit in a limited way. However, this ex post impact assessment was the first 
study undertaken since the research programme began and the BBM technology was 
developed for Ethiopia in 1986, to be focused on the impacts of the technology follow- 
ing adoption. The purpose of this study of the BBM was to assess quantitatively the re- 
turns to the research investment in this technology. The assessment was conducted using 
economic surplus methodology. 

To collect information for this analysis, geographic information systems (GIS) and 
surveys were extensively used. Initially, based on the important climatic and agronomic 
criteria related to use of the BBM technology (i.e. Vertisol soils, growing period greater 
than 180 days and rainfall greater than 1000 mm and altitude above 1500 m above sea 
level (asl)), an accurate estimate of the areas for which the BBM technology might be 
relevant was achieved using GIS. This information was then used to assist in the 
selection of survey sites from which to collect information for the analysis. 

Three different surveys were conducted at three different levels of organisation in 
agricultural production between November 1998 and February 1999. Ethiopia is admin- 
istratively divided into eight regions that are subsequently divided in zones. These zones 
are further divided into weredas that represent the least aggregated of the formal admin- 
istrative classes. Government officials at zonal and wereda agricultural bureau adminis- 
trative offices (identified as ZABs and WABs, respectively) were surveyed. The infor- 
mation provided by the ZABs and the WABs together resulted in approximately com- 
plete coverage (and double-checking of information) in relation to BBM technology 
package distribution and training in Ethiopia. A further survey was conducted at the 
farmer level, the sample comprising 273 farmers across the country who were using, or 
had used, the BBM in the last 5 years. 

The survey of ZABs and WABs revealed that approximately 2600 BBMs were bought 
by the Ethiopian Bureau of Agriculture (the main BBM buyer in Ethiopia) up to 1998 
and the majority of these were available at the WABs for distribution to farmers. The 
WAB survey revealed that only 3796 of BBMs available at the WAB offices had sub- 
sequently been sold to farmers. It was indicated that the remaining BBMs could not be 
sold to farmers and a significant number were subsequently loaned out to farmers from 
the WABs at no cost. 

An initial estimate of the total number of farmers who had used the BBM technology 
in 1998 (under all forms of possession—either sole or shared ownership, borrowed or 


leased in) was nearly 1300—slightly higher than the average number of farmers (1080) 
using the technology over the years 1995 to 1998. However, information from the 
farmer survey indicated that the total number of farmers who had used the BBM tech- 
nology in 1998 was more likely to be nearer 500. 

Results of the farmer survey indicated the following: 

* Household land use: The average farm size of those surveyed was 2.1 ha and 8596 had 
Vertisol soils, over half of which had serious water logging problems. 

e BBM arrangements: Most of the BBMs used by the farmers were borrowed (two- 
thirds of farmers surveyed), the dominant lender being the Bureau of Agriculture; on 
average, those farmers with sole ownership leased it to three other farmers. 

* Draft animal usage: Approximately 5796 of farmers surveyed owned two draft animals 
for use with their BBM; 2096 owned more than two draft animals, while 2396 of 
farmers had fewer than two draft animals and supplemented their draft requirements 
for the BBM by borrowing, sharing or leasing draft animals. 

* BBM related crops: The average area of BBM-prepared land was 0.5 ha/farmer per 
year and was almost exclusively used to grow improved wheat. 

* Crops replaced by BBM related crops: A total of 13 crops were replaced with almost 
half of the number of farmers surveyed replacing teff (Eragrostis tef L.) with improved 
wheat and nearly 4096 replacing local wheat with improved wheat. 

* BBM technology package elements: Over 5096 of farmers used the improved wheat 
variety ET13 with an average seeding rate of 150 kg/ha. Over 7096 planted improved 
wheat from late June to mid-July; nitrogen and DAP (diammonium phosphate) ferti- 
liser rates were 100 kg/ha per application. Only 1796 of farmers used relatively small 
amounts of credit for the use of the BBM itself while 6096 reported using larger 
amounts of credit for BBM inputs (570 Ethiopian birr (EB); US$ 1 = EB 7.0 in 1998) 
per hectare of improved wheat grown. 

e BBM extension: Seventy-five per cent of farmers surveyed had participated in a Bu- 
reau of Agriculture development project. Spontaneous adoption was very limited. 

* [abour implications: The average net labour saved per hectare of BBM crop grown 
was 1.5 person days, one-half of which was saved in male labour and one-quarter 
saved in both female and child labour. Savings in planting labour were nearly offset 
by increased land preparation and weeding labour requirements. 

* Comments on the BBM: Farmers commented that the BBM contributed to soil 
drainage, saved labour and increased yields. The most frequently made comments on 
the disadvantages of the BBM were that it was heavy and required more traction 
power (2596) and was more expensive than other implements (1596), comments simi- 
lar to those reported by the wereda office staff in this study and in previous studies. 
Economic surplus modelling to 1998 showed that the costs of BBM technology re- 

search and extension significantly outweighed the benefits obtained up to that time, with 

concomitant negative net economic welfare changes. Running the economic surplus 
model to 2006 showed that the BBM could realise positive welfare benefits if adoption 
increases significantly in the coming years. Various economic, technical, socio-cultural 


and policy-related constraints to its adoption were identified. The study found evidence 
that farmers themselves are modifying the technology to try to overcome some of the 
constraints prevailing at the household level. For widespread adoption to occur of the 
BBM and the other components of the technology package that it is dependent on, such 
as improved seed and fertiliser, adoption constraints need to be understood more clearly 
and appropriate measures identified that could assist in overcoming them. Farmers’ ac- 
tive involvement in, and feedback to, technology development and extension is critical if 
effective means are to be found and implemented for alleviating poverty and hunger 
among the rural poor. 


1 Introduction 
1.1 Background 


The broadbed maker (BBM) is an oxen drawn plough developed for Ethiopian con- 
ditions from a number of prototypes as a key component of a technology package de- 
signed to improve the productivity of Vertisol soils in the highlands of Ethiopia (Jutzi et 
al. 1987). The development agency was the Joint Project on Improved Management and 
Utilisation of Dark Clay Soils, or Joint Vertisol Project (JVP). The JVP (1986-1991) 
began as a collaborative project of five institutions: the International Livestock Centre 
for Africa (ILCA), now the International Livestock Research Institute (ILRI); the 
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT); the 
Institute for Agricultural Research (IAR), now the Ethiopian Agricultural Research 
Organization (EARO); Alemaya University of Agriculture (AUA) and the Ministry of 
Agriculture (MoA). The other components of the Vertisol technology package include 
the use of inputs such as improved varieties of wheat, fertilisers, herbicides and 
pesticides, and access to credit for the BBM and inputs. 

Vertisol soils by nature are fertile but difficult to cultivate because of their high 
shrink-swell clay content, making them hard, cracking soils when dry and sticky and 
waterlogged soils when wet. Africa has a third of the world's estimated 300 million 
hectares of Vertisol soils, the highest percentages being in Sudan (6096), Chad (1096) 
and Ethiopia (1096). These soils predominate in the highlands of eastern Africa (areas 
higher than 1500 m above sea level (asl) where rainfall is relatively high and evaporation 
relatively low). These areas are characterised by high human population density, low 
income per caput, and large-scale resource degradation as indicated by soil erosion, 
nutrient depletion, deforestation and reduction of pastureland. The World Bank (1997) 
estimated that the average annual income per person in Ethiopia was US$ 100. 

Innovative crop, livestock and soil utilisation and management technologies are thus 
needed for the sustained productivity of low-input crop-livestock farming systems that 
are widespread in the region. The African Highlands Initiative (AHI), governed by the 
Association for Strengthening Agricultural Research in Eastern and Central Africa 
(ASARECA), is a response to the major concern of national agricultural research systems 
(NARS) and international agricultural research centres (IARCs) that decades of agri- 
cultural research in the relatively high-potential but densely-populated highlands have 
not achieved commensurate results in terms of improved and sustainable land pro- 
ductivity (ICRAF 1995). 

In Ethiopia, approximately 7.6 million hectares (6096) of the estimated 12.7 million 
hectares of Vertisols are situated in the Ethiopian highlands (Figure 1; Getachew 
Asamenew et al. 19933). The highlands of Ethiopia contain nearly all the cultivated land 
of Ethiopia as well as accounting for the majority of human and livestock population, 
estimated at 60 million people, 30 million cattle and approximately 20 million sheep 


and goats (FAO 1999). 


Figure 1. The Ethiopian highlands. 


However, it has been estimated that only 2 million hectares (1696) of Ethiopia's 
highland Vertisols are currently cultivated because of water logging problems that restrict 
the use of the remaining Vertisols to dry season grazing (Getachew Asamenew et al. 
1993). As a result, grain production from Ethiopian Vertisols was estimated at ap- 
proximately 2 million tonnes but had potential for 12 million tonnes (Srivastava et al. 


1995). 


1.2 Crop production: Tradition and technology 


Traditional farming practices on the Vertisols in Ethiopia include a variety of land 
preparation and planting practices and the use of more water-tolerant crops such as teff 
(Eragrostis tef L.) to reduce water logging problems. Traditional land preparation tech- 
niques on Vertisols include flatbed planting and various methods to improve soil 
drainage, such as drainage furrows, ridges and furrows (shurube), and hand-made broad- 
beds and furrows (BBFs). Traditional seedbed preparation for planting cereals in the 
Ethiopian highlands is done using a maresha, the traditional plough. Strictly speaking, 
the maresha is more a cultivating implement than a plough as the soil is not inverted and 
there is no cutting action that might otherwise bury stubble and weeds (Abiye Astatke 
and Ferew Kelemu 1993). 


BBFs are slightly raised beds (80 cm wide) constructed in a process of demarcating 
furrows (40 cm wide), scooping out the soil by hand and covering the seed. Before 
making BBFs, farmers broadcast the seed on the flat seedbed and then make furrows 
with oxen (Hailu Beyene and Chilot Yirga 1992). Abate Tedla et al. (1993) reported that 
from on-station trials for durum wheat (traditional local variety, Triticum durum L.), BBFs 
compared with flatbed planting increased grain and straw yields by 6096 and 3696, re- 
spectively. 

Land preparation normally begins with the short rains in March-April and continues 
up to May, depending on the soil moisture. Cultivation resumes in midJune when the 
main rains begin (see Figure 2 for an example of the rainfall pattern for Ginchi, near 


Addis Ababa). 


=] —e— ak 


Source: Srivastava et al. (1993). 


Figure 2. Mean monthly rainfall and temprature, Ginchi, 1982-90. 


The land is ploughed from two to as many as five times before planting, depending 
on the soil quality, condition of the oxen, and the crop to be planted. At planting, seed 
is broadcast and the land is cultivated to cover the seeds using the maresha. Planting of 
crops that require better-drained soils at the time of planting is delayed until August- 
September after the fields have drained off naturally. The disadvantages of this system 
are under-utilisation of the growing period, inefficient use of fertiliser in waterlogged 
soils, and soil degradation through erosion as a result of the cultivated fields being 
exposed to the rains (Getachew Asamenew et al. 19932). The exception to the under- 


utilisation of the growing season by traditional practices is teff. As teff tolerates water 
logging, it is usually sown during the wettest part of the rainy season (from late July to 
mid-August). Teff is broadcast on a finely prepared flat seedbed and sometimes trampled 
in by the farmer. 

The ploughing productivity of the oxen is an important factor in land preparation 
and is related to the availability of feed; so if the oxen are malnourished they are less able 
to draw the plough. Getachew Asamenew et al. (19933) identified three major livestock 
feeding periods: the long rainy season with abundant plant regrowth; the dry period with 
scarce native pasture and the short rainy season. Natural grazing and cereal crop residues 
are the main source of feed and are also used for fuel and housing material. 

Compared to the traditional practices, with the exception of the hand-made BBFs, 
the BBM offers superior drainage and productivity increases. The BBM, a dual oxen- 
drawn plough, is essentially a combination of two mareshas, modified by the addition of 
metal wings for heaping the soil, linked together by a cross-beam (Figure 3). A chain 
attached behind the plough is designed to cover the broadcast seed with soil pushed up 
toward the centre of the plough by the wings. The BBM produces approximately 80-cm- 
wide soil beds separated by 40-cm furrows for drainage, with beds approximately 15 cm 
high. The BBM typically uses the same number of oxen as the maresha but is heavier and 
requires double the human labour to operate (two farmers instead of one). However, 
overall planting labour is saved because of the wider surface area coverage per run of the 
BBM compared with the maresha. In the case of hand-made BBFs, the additional ad- 


Figure 3. The broadbed maker (BBM). 


vantage of using the BBM is the redistribution of tedious, physically difficult labour from 
women and children to men and oxen. 

The BBFs created by a single pass of the BBM after passes of the maresha increase the 
drainage of the soil, allowing crops to be planted earlier (late June to mid-July versus 
August-September). Earlier planting leads to earlier harvesting, enabling farmers to have 
access to food at a time of low food stocks and to market their crop before the main 
season to take advantage of higher cereal prices. 

The productivity increases in both grain and crop residues associated with using the 
BBM stem from replacing traditional low-yielding (in terms of grain and straw) varieties 
of wheat and teff crops with improved, higher yielding varieties of wheat and other 
inputs including fertilisers. Diammonium phosphate (DAP—1896 nitrogen (N) and 4696 
P,O:) and urea (4696 N) fertilisers are not traditionally widely used in the highlands but 
are applied to teff and wheat (Getachew Asamenew et al. 19933). 

In terms of labour, replacing teff with local wheat saves approximately 5096 of labour 
in cereal production, as teff requires extra ploughing for finer seedbed preparation and 
extra weeding. Teff is less competitive than wheat with respect to weeds, particularly in 
the early stages of crop growth when the weeds are short and immature and therefore 
harder to eliminate (de Leeuw 1992). However, replacing teff with improved wheat 
coupled with the use of fertilisers reduces the weeding labour saved from switching away 
from teff. 

Problems associated with early planting include possible damage from grasshoppers if 
there is a gap in July rainfall and the need for careful weeding to reduce the spread of 
weeds in the following year (McCann 1992). In addition, given the almost exclusively 
smallholder, livestock-cereal subsistence farming system in the highlands, unless ad- 
equate drainage furrows exist, excess water drained from one plot by any means may 
exacerbate water logging problems in neighbouring plots (Figure 4; Gaspart et al. 1998) 
provided a discussion of public goods in relation to drainage in the Ginchi pilot water- 
shed, and Wallis (1997) described a related study in India. 

From a technology adaptation and adoption perspective, after exposure to the BBM 
technology, several farmer-initiated modifications to the maresha to improve water 
drainage have been observed in the field. These include placing both wings on a single 
maresha and placing sticks from shrubs out to both sides of the maresha beam to cover 
wheat seed, the advantages being that the implement is lighter and more durable than 
the BBM and as effective when the soil is friable. Another drainage practice, locally 
called menose, is now getting wider acceptance in North-West Shewa Zone and it tech- 
nically performs the same function as the BBM in the area. This is a practice in which a 
wooden stick is tied across a local maresha, which helps to cover broadcast seeds and to 
level the soil after furrows are opened by the maresha at an interval of about 60-80 cm 
wide (Solomon Gebreselassie, Wagnew Ayalneh and Tesfaye Gebre Hanna 1999, ILRI, 


personal communication). 


Figure 4.1. Farms in Ethiopia. 


Figure 4.2. BBF farming in Ethiopia: BBFs. 
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Figure 4.3. Threshing with oxen. 


1.3 Broad context of the study 


In general, the adoption and use of technological innovations may be constrained by 
unresolved issues about land tenure, limited infrastructural development, limited 
competition in input supply markets, constrained access to rural credit, capacity limi- 
tations in the research and extension system, and lack of co-ordination between pro- 
grammes promoting increased agricultural production and programmes promoting 
conservation objectives. While these issues are not dealt with specifically in the following 
analysis, several of these points are highlighted here for emphasis and for their appli- 
cability in Ethiopia. 

McCann (1992) cited the 1974 land reform, price manipulation by the Agricultural 
Marketing Corporation and the suppression of private input markets as examples of 
strong interventionist policies, the latter also confirmed by Hoekstra and Corbett (1994). 
Deregulation of input markets only occurred in the retail sector in 1997 and the whole- 
sale sector in 1998 (Pender et al. 1999). In addition, under the new Ethiopian consti- 
tution, all land is the property of the state and it may not be sold or mortgaged; the 
individual regions are responsible for policies regarding land leasing. Tigray's new land 
policy allows leasing for up to 2 years for traditional uses and up to 10 years if the lessee 
makes significant investments. There is reportedly no restriction on lease terms in 
Amhara Region while in Oromiya, smallholders may only lease out half of their land for 
up to 3 years (Pender et al. 1999; for more details see Appendix 1.1). 


The demand for credit for inputs is reported as far exceeding supply and until 1998 
maximum interest rates on loans were regulated although these restrictions have been 
eliminated. Minimum interest rates on loans are still regulated as are the maximum loan 
sizes by financial institutions (EB 5000; about US$ 600). The absence of credit for 
consumption purposes is also given as a factor that may inhibit productive development 
(as well as food security) by causing farmers to be highly risk averse when considering use 
of new technologies and inputs (Pender et al. 1999). In addition, the World Bank (1997) 
estimated that Ethiopia has only 0.4 km of roads per 1000 people, highlighting the 
scarcity of infrastructure. This feature, together with a shortage of pack animals in some 
areas, may mean that farmers in certain food surplus areas do not have good market 
access and are unable to sell surplus produce, thereby depressing local prices. 

The World Food Programme has estimates of historical food security status and 
predicted the food surplus and deficient weredas in Ethiopia (Figures 5 and 6). These 


Source: RRC/DPPC Annual Early Warning Reports and Trends Analysis Reports of 1995 as compiled by 
WFP Ethiopia. Graphic by WFP Vulnerability Analysis and Mapping (VAM) Unit, January 1997. All 
boundaries are approximate and unofficial. 


Figure 5. Historical food security status (1981-91). 
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Source: Data on estimated food needs for 1999 is from WFP (Maher-proharvest). Graphic by WFP 
Vulnerability Analysis and Mapping (VAM) Unit, February 1999. All boundaries are approximate and 
unofficial. 


Figure 6. Estimated relief food aid need for 1999 (meher-related) with World Food Programme (WFP) project 


locations. 


estimates indicate that much of the country has traditionally faced food shortages and 
will continue to do so in the short term. 

As noted above, improving the productivity of the Vertisols could significantly boost 
food production in Ethiopia, thereby helping to alleviate food shortages in the country. 
The results of on-station and on-farm trials indicate that the BBM package has the 
potential to significantly boost cereal production, not only improving the well-being of 
farmers who adopt this technology package but also consumers. This study sought to 
answer the questions, how large has the impact of the BBM technology been relative to 
the research investment, why, and what are the implications? In answering these ques- 
tions, it is hoped that the lessons learned will be used to increase the positive impacts of 
not only the BBM but also other innovations designed to alleviate hunger, poverty and 
environmental degradation. 


2 Methodology 


Although several studies had been conducted previously in relation to the adoption of 
the BBM technology this was the first study, concentrating on the impacts of the tech- 
nology once adopted, to be undertaken since the research programme began and the 
BBM was developed for Ethiopia in 1986. The assessment was conducted using econ- 
omic surplus methodology with information obtained from geographic information 
systems (GIS) analysis and three different field surveys. A significant amount of infor- 
mation collected from the surveys was used to estimate gross margins for different farm 
enterprises, information that was subsequently used in the economic surplus model. 


2.1 Geographic information systems analysis 


Initially, based on the important climatic and agronomic parameters related to use of the 
BBM, an estimate of the areas for which the BBM technology might be relevant in 
Ethiopia (i.e. the BBM technology recommendation domain) was derived using GIS 
(Table 1; Srivastava et al. 1993). This information was then used to assist in the selection 
of survey sites from which to collect information for the economic analysis. 


Table 1. Geographic information systems (GIS) parameter descriptions. 


Parameter Description 

Soil Vertisol 

Rainfall >1000 mm per year 
Growing season >180 days per year 
Altitude Highlands (>1500 masi) 


Based on the same recommendation domain criteria, the possibility that this tech- 
nology could also be extended into other parts of the developing world was investigated 
as part of a global GIS analysis. Areas in Kenya, Asia and South America where low- 
input mixed crop- livestock smallholder farming exists on small plots of land were of 
particular interest in this analysis. The following global data sets were collected to assess 
the BBM recommendation domains for the developing world: 

* global Vertisol distribution (Global Soil Data Task 1999) 
* annual rainfall for the developing world (Corbett and O 'Brien 1997 for Africa, 

Central America and South America; IIM I and U tah State U niversity 1997 for Asia) 
* global length of growing period (Fischer et al. 1996) 

e global altitude above sea level (IIM | and U tah State U niversity 1997). 

The recommendation domain derived from the global analysisis largely dependent 
upon the extent and interpretation of Vertisol distribution. Subsequently, two distri- 
butions of V ertisol soils were considered in the analysis: first, those areas where V ertisols 
arethe first or second most dominant soil type in each area; and second, those areas 
where V ertisols were the first, second or third most dominant soil type in each area. 


2.2 Survey methodology 


Ethiopia is administratively divided into eight regions that are subsequently divided into 
zones. These zones are further divided into weredas that represent the least aggregated of 
the formal administrative classes (Figure 7). 


Note: All boundaries are approximate and unofficial. Graphic by UN WFP Vulnerability Analysis and 
Mapping (VAM) Unit, December 1998. 


Figure 7. Administrative regions and zones of Ethiopia. 


Three different surveys were conducted at three different levels of organisation in 
agricultural production: zonal and wereda agricultural bureau administrative office (ZABs 
and W ABs, respectively) surveys, and the farmer survey. The purpose of the ZAB and 
W AB surveys was to provide complete information coverage (and double-checking of 
information) in relation to BBM distribution and training in Ethiopia and to provide 
information for the farm survey sampling and the modelling work. The purpose of the 
farmer survey was to obtain a range of information related to BBM technology usage 
including farm size, V ertisol coverage, crop production and management practices for 
use in the model (see survey forms in Appendix 2). 

Following a multistage stratified sampling procedure from the information provided 
by the GIS analysis, and with input from local experts and the subsequent ZAB survey, a 


sample of weredas was selected from which to draw approximately 20 farmers who had 
used the BBM technology in the last 5 years. Farmers for this survey were initially selec- 
ted usingthe WAB staff knowledge of BBM users in the area. Subsequent farmers were 
added to the sample based on word-of-mouth either from the selected farmer providing 
information about other neighbouring BBM users or community news (news that a 
survey team was in the area looking to survey farmers who had used the BBM; these 
farmers then assembled at a central location for surveying). 

Experiences from testing the three surveys in the O romiya Region indicated that in 
the majority of areas this sampling frame worked very well. In a small number of cases, 
there were discrepancies in the information obtained from the different levels of govern- 
ment. For example, based on initial information, certain weredas were visited but the 
number of BBM sin use was found to be far fewer than that reported by higher-level 
administrative units or the suppliers. In these cases, additional weredas were randomly 
selected and sampled to obtain the survey information. 


2.3 Gross margins 


To facilitate the economic surplus modelling, a set of enterprise gross margins for 1998 
was developed, based largely on information provided in the survey. The gross margin 
information was used in the modelling work. 


2.4 Economic surplus modelling methodology 


Economic surplus modelling has been used widely to evaluate the impacts of research 
expenditure compared to the situation without research expenditure, both before (ex 
ante) and after (ex post) research investment. The ex post impact assessment modelling 
procedure followed was that of M asters (1996) using information primarily from the GIS 
analysis and the surveys undertaken in this study. 

The net change in economic surplus or welfare from a technological innovation is 
estimated by reducing the change in total economic surplus by the amount of real re- 
search and extension costs. From this, net present values (N PV; the amount by which 
total benefits exceed total costs from a stream of costs and benefits discounted at some 
specific interest rate), internal rates of return (IRR; the discount rate at which the pre- 
sent value of the costs exactly equals the present value of benefits) and benefit cost ratios 
(BCR; change in total gross economic surplus (benefits) divided by the real research and 
extension investment (costs) for a period of time and discounted for thetime period) can 
be estimated. 

Thetime period taken for the ex post impact assessment study starts in 1986 when the 
JVP and the BBM technology package were launched. Several years of on-farm verifi- 
cation, demonstration and popularisation trials were undertaken before wider distri- 
bution of the BBM began in 1994. The ex post impact assessment period is thus from 
1986 to 1998. It was also assumed that the flow of benefits from the technology would 


occur over a 21-year time frame (1986 to 2006), adding an ex ante impact assessment 
dimension that is discussed more fully in the results section below. 

T wo types of spill over effects have been documented in estimating economic surplus: 
new knowledge or technologies produced in or targeted for one country or region that 
can spill over into other countries or regions; and new technologies that can affect 
prices, not only in the region and country adopting the technology but in other regions 
or countries where the product is produced or consumed (Alston et al. 1995). In this 
analysis spatial spill over effects were incorporated across Ethiopia but because of the 
relatively small area of BBM -suitable land outside Ethiopia and the historical food defi- 
cits, the small country case of a non-traded commodity was assumed. For simplicity, the 
analysis was restricted to a partial-equilibrium model of the benefits to the food grain 
sector of the Ethiopian agricultural industry. The more indirect impacts on economy- 
wide, agricultural (e.g. effects on soil erosion) and non-agricultural production were not 
accounted for, but these can reasonably assumed to be positive, increasing the positive 
impacts of the BBM technology. Potential changes in demand dueto changes in popu- 
lation and per caput income changes were not incorporated. The point price elasticities 
of demand and supply used in the model for wheat and teff were taken as the average of 
literature esti mates, although data on these parameters are scant. In this model, vari- 
ations in elasticity estimates have a minimal effect on total benefits (Alston et al. 1995). 
Thefunctional form of the supply and demand curves was assumed to be linear. W ith- 
out contrary information on the nature of the supply shift, it was assumed to be parallel. 
The nominal adoption costs per unit area switched to the new technology used in the 
model were estimated from the difference in the total cost estimates of the gross margins 
for improved wheat and local wheat and teff. These costs were then arbitrarily allocated 
as follows: 8096 to grain production and 2096 to residue production. As a dramatic 
change in the cost of inputs is not expected, these costs were assumed to remain con- 
stant over the study period. 

Thetotal change in economic surplus was derived by summing the changes in econ- 
omic surplus from increased production of wheat grain and residues from switching to 
improved wheat from local wheat and from teff. A complicating factor in this analysis 
was the switch from producing teff to producing improved wheat. The technological 
effects in such multiproduct situations, where different commodities are related either in 
consumption or production, are discussed in Alston et al. (1995). C apturing all the 
interactions requires a model of the economy, an exercise 'likely to be beyond the scope 
of most research evaluation and priority-setting studies and certainly this study (Alston 
et al. 1995). H owever, to make at least some allowance of these effects in this study, it 
was assumed that teff and improved wheat were perfect substitutes in the teff market. It 
was also assumed that there would be no change in the welfare of remaining teff pro- 
ducers and consumers (as a result of a reduction in teff supply caused by a switch to 
wheat production) and that there were no cross-price effects on the demand side. 

Asno prior estimate of the BBM technology adoption rate for Ethiopia was available, 
this was estimated from the results of the surveys. The adoption rate (i.e. the area under 
improved wheat/ BBM technology as a proportion of the total area of wheat and teff 
land) used in the model was derived by comparing an estimate of the total area under 


production using the technology with the actual total area of wheat and teff available 
from national statistics. 

The estimated area under improved wheat using the BBM technology was derived by 
taking the estimated total number of farmers using the BBM in 1998 and multiplying 
this by the average area of BBM land per farmer in 1998. W orking backwards from this 
result, the adoption rate for 1998 was estimated as the rate that would produce this 
estimated area of land under improved wheat using the BBM technology. W hen the 
same adoption rate is applied to the actual area of wheat and teff land, the area of land 
for improved wheat taken from the teff land is larger than the area taken from the local 
wheat land because of the larger area of teff compared with local wheat land. This result 
is important as it reflects the actual situation found in the survey whereby more teff land 
was converted to improved wheat land than local wheat land. The small area of land 
taken from chickpea for improved wheat was not included in the estimation of econ- 
omic surplus for simplicity. 

The adoption rate in previous years was then estimated based on a theoretical sig- 
moidal adoption curve. Future estimates of adoption were also made, bearing in mind 
the size of the recommendation domain based on the current total area of wheat and teff 
and the area predicted from the GIS analysis. 

To estimate net economic surplus, an estimate of the cost of research and extension 
on the BBM technology (adjusted for inflation) was required. Attributing costs incurred 
on one component of a larger, multi-component package is difficult. These costs affect 
the calculation of net societal welfare changes, and thus the estimated returnsto the 
research. These costs were estimated by taking 5096 of the larger annual figure from 
ILRI's operating costs and donor funding for the ILRI project encompassing the BBM 
technology, plus a 2096 overhead cost, and adding an estimate of expenditure by other 
institutions and N GOstaken to be equivalent to the previous estimate less the overhead 
Costs for the years 1986 to 1998. Because these costs are very difficult to assess, sensitivity 
analysis was carried out on these, and results are reported in Section 3.4. 

The economic surplus modelling was completed by experimenting with different 
break-even scenarios to provide further insight into the impact of the BBM technology. 


3 Results and discussion 
3.1 GIS results 
3.1.1 Ethiopia 


Theresults of mapping and combining the GIS parameters provided a picture of the 
recommendation domain for the BBM technology in Ethiopia (Figures 8 and 9). W hen 
this information was compared with the initial evidence of BBM technology distri- 
bution, it was found to be very accurate, a feature that was later ground-truthed by the 
surveys. 


Figure 8. Composite of geographic information systems (GIS) layer variables: Areas suitable for the BBM in Ethiopia. 


The GIS information also indicated that in the year 2000, the human population 
and land area corresponding to the selected parameters was approximately 9 million 
people (from a total population of 66 million) and 54 thousand km? (from a total area of 
1.1 million km?), indicating the number of people from households in the area that 


Figure 9. Individual data layers for BBM suitability in Ethiopia. 


could potentially benefit from the impacts of the technology. Because of the relatively 
high human population growth rate in Ethiopia, by 2040 the potential recommendation 
domain is estimated to contain nearly 24 million people (from a total of 186 million). 


3.1.2 Kenya 


Research is also being conducted in Kenya on land-preparation implements to improve 
Vertisol productivity. U singthe same recommendation domain criteria as were used for 
Ethiopia, the GIS analysis for Kenya indicated that approximately 940 km? of land might 
be suitable for use of the BBM (Figures 10 and 11). 


3.1.3 Global analysis 


Theresults of a global GIS analysis indicated that use of the BBM technology is largely 
restricted to Ethiopia with some possible niches for a similar technology package (or 


Total rainfall Altitude 5 1500 m 


>1000 mm 


Vertisols Length of growing 


period 5180 days 


Source: World Food Programme (http://www.wtp.org) 
Figure 11. Individual data layers for BBM suitability in Kenya. 


elements of the package) in China and South America if the scope is widened to the 
broadest V ertisol classification (Table 2 and Figures 12 and 13). 


Table 2. Increased scope of geographic information systems (GIS) identification of possible technology 
recommendation domains. 


Area of oa 


GIS parameters domain (km Country of recommendation domain 

Parameters asin Tableland ^ 117,800 Ethiopia, Kenya, C ongo, China, 
if Vertisols are 1st or 2nd Colombia, G uatemala, Bolivia 
dominant 

Parameters asin Tableland 157,900 As above, plus U ganda, Costa Rica, 
if Vertisols are 1st, 2nd or Mexico 


3rd dominant 


3.2 Survey results 


3.2.1 Zonal- and wereda-level survey comparison 


Initial information provided by government officials indicated that the BBM had been 
supplied to four of the eight regions in Ethiopia, confirming the BBM recommendation 
domain indicated by the GIS analysis. Based on this, staff at 12 zonal and 29 wereda 
agricultural bureau administrative offices were selected as the sample to be surveyed at the 
ZAB and WAB level, respectively. 

Theinformation provided by the ZABs included the total number of weredas to which 
they had distributed the BBM technology (Table 3 indicates the wereda coverage, and notes 
on the assumptions for standardisation of data and extended comments on the BBM are 
provided in Appendix 3). By careful selection, the initial sample of ZABs covered 
approximately all the W A Bs involved in BBM technology research and distri- bution in 
Ethiopia. Subsequent field visits to W ABs and surveys indicated that only a small number 
of W ABs had been overlooked, and information related to the BBM technology from these 
six were added to the 23 W ABs originally selected from the ZAB survey information. The 
ZAB information, together with the information from the sample of W ABs, resulted in 
approximately complete coverage (and doublechecking of information) in relation to BBM 
package distribution and training in Ethiopia from 1994 to 1998.! 

Based on the information from the ZAB and WAB survey, a sample of 18 weredas was 
selected for the focus of the farm level survey and 273 farmers were surveyed from these 
weredas. T he aim was to obtain a sample of approximately 20 farmers who had used the 
BBM in the last 5 years per wereda. This was difficult to achieve in some weredas, because of 
disparities between official figures and actual figures and some confusion over the im- 
proved soil drainage implement as many were using their own adaptations of the maresha 
but not the BBM (see Table 3, the ‘Farmer survey’ column). It should be noted that farmers 
who were usingthe BBM were also found in one other wereda not included in the ZAB and 
W AB coverage (T efki wereda in W est Shewa Zone, O romiya Region). 


l. Theoriginal survey forms allowed for the years 1992 to 1998 but no information was recorded in the 
years before 1994. 


Figure 12. BBM suitabi lity in areas with Vertisols Ist or 2 nd dominant. 


Source of BBMs 


The ZAB survey indicated that approximately 2400 BBM s in total had been bought by 
the Ethiopian Bureau of Agriculture (BoA) through the ZABs-all of these between 1995 
and 1998. BBMsin Ethiopia have been produced either by a BBM company based in 
Addis Ababa or by Rural Technology Promotion C entres (RTPC s); the sale price from 
each was given as EB 250 and 55, respectively. There is no patent on production of the 
BBM. 

W herethe BBM supplier was specified, the majority of the BBM s purchased by the 
BoA came from the BBM company (Table Z1; the ‘Z’ tables are located in Appendix 7). 
In all but one casein East Shewa where seven BBM were bought by Sasakawa-G lobal 
2000 (SG 2000) and supplied to the ZAB, the BoA wasthe BBM purchaser. These 
results were confirmed by information provided by the W AB survey (Table W 2: the ‘W’ 
tables are located in A ppendix 6). 


Figure 13. BBM Suitability in areas with Vertisols 1st, 2nd or 3rd dominant . 


Distribution of BBMs from ZABs to WABs 


TheBBM sat the ZABs were then either distributed to W ABs in the same year or held in 
storage for eventual distribution to the W ABs. Of the 2400 bought by the ZABs up to 
1998, approximately 2200 had been distributed to a total of 66 W ABs. 

The largest numbers of BBM s were supplied by ZABs to W ABsin North-W est 
Shewa, W est Shewa (both in the O romiya Region) and the neighbouring zone of East 
Gojam (in the Amhara Region) in central Ethiopia. The major zones where distribution 
from the ZABsto the W ABs was incomplete were Arsi (165 BBM s, equivalent to 80% of 
the ZAB total not yet distributed), Southern Tigray (26 or 5096), South W ello (38 or 
3696), and East Shewa (30 or 10%) (Table Z2). 


Table 3. Survey coverage. 


Wereda included in each survey type 


. Zonal survey Wereda survey Farmer 
Region Zone Wereda (ZAB) (WAB) Survey 


Tigray South Ambalafa 

Endamahone 
Enderta 
Hintalo 
Ofla 
Sehartu 

W est Koraro 
Semabalal 
Sherea 

Amhara East Gojam Ambel 

Basoliben 
Deheurlian 
Dejen 
Enargi Enawuga 
Enebelea 
Enebese Sarmeder 
Enemay 
Shebel Berenta 
Yuletefu 

North Shewa Ankober 
Basso and W orana 
Ensaro W ayu 
G erakeya 
M amalalo 

North Gonder Belessa 
Dabat 
Debark 
Janamora 
W egera 

South W ello Debresina 
Jamma 
Kelela 
W ere Illu 
W esidi 

South Gonder Dera 
Ebinat 
Este 
Fogera 
Lai Gaint 
Libo Kemkem 


(cont...) 


Table 3. (cont) 


Wereda included in each survey type 


l Zonal survey Wereda survey Farmer 
Region Zone Wereda (ZAB) (W AB) Survey 


Sinado 
Tach Gaint 
Oromiya East Shewa Ada 

Ada Liban 

Akaki 

Gimbichu 

Lume 
N orth-W est Abichu and Gena 
Shewa 


Barak Aleltu 
Chanchoo 
G/ Jarso 
Kimbibit 
Micadou Joda 
Sulultaa 
W/Jarso 
W uchale Jida 
Y/Gulale 

W est Shewa Alemgena 
Ambo 
Becho 
Dendi 
D owa 
Ilu 
Tefki 
Tole 
W aliso 

Arsi Robe 
Tiyo 

Bale Adabba 
Gaasera 
Ginner 
Sinana 

Benshangul M etekel Pawe 
Table total 66 29 18 


The WAB survey of 29 weredas indicated that they had received a total of 1800 
BBM s. The major supplier of BBM s to the W ABs was the BoA via the ZABs (Table W 3). 
The estimate of the number of BBM s received was derived from the sum of 'BBM s sold 
to farmers and ‘BBMsin storage’, assuming that the two are mutually exclusive (T able 
W 4). If this is not the case and some of the sold BBM s were also counted in storage, 


then this figure overestimates the total number of BBM received by the W ABs. H owever, 
estimates of the number of BBM s received by the W ABs and supplied by the ZABs from 
the WAB and ZAB surveys, respectively, for the 23 weredas common to both surveys re- 
vealed a high degree of consistency between the two totals, with the exception of W est 
Shewa weredas. 

For the 6 weredas covered by the WAB but not by the ZAB, the total number of 
BBM s stored and sold was estimated at 445. Therefore, to widen the coverage and give 
the best estimate of the total number of BBM s distributed through the W ABs, this figure 
was added to the ZAB total of 2200 (from Table Z2) to provide an estimate of 2600 
BBM s available to farmers through the W ABs in Ethiopia up to 1998. The rapid survey 
of Pankhurst (2000) provides solid support for this figure-the number of BBM avail- 
able ' ...isover 2000 but is probably not more than 3000’ (Pankhurst 2000, p. 4). 


Distribution of BBMs from WAB to farmers 


Of the 1800 BBM s available at the W A Bs surveyed, approximately 6396 had been held 

in storage compared with 37% (670) reported to have been sold to farmers from the 

W ABs (Table W 4). It was assumed that the BBM s not sold by the W ABs were loaned, at 
no cost, to farmers in the relevant weredas, given that the number of BBM sin storage was 
generally recorded only in 1 year and that subsequent information from the W ABs 
(confirmed by the farm survey) indi- cated that borrowing the BBM was the dominant 
form of BBM possession. 


Farmer usage of the BBM 


Rather than relying on the estimated number of BBM s available, an estimate of the 
actual number of farmers using the BBM each year was obtained from the surveys of 
ZABs and WABs. TheZAB survey indicated that the total number of farmers using the 
BBM in 1998 was approximately 100 (Table Z3). In the 2 years previous to 1998, it was 
more difficult to estimate the number of farmers using the BBM each year as the W est 
Shewa ZAB reported the number of plots prepared usingthe BBM rather than the 
number of farmers. In this instance, it appeared that the ZA Bs were too removed from 
the farmer level and/ or did not have good reporting channels from the W ABsto 
provide accurate information on farmer usage of the BBM. We thus relied more heavily 
on the WAB survey to provide information on farmer usage. 

TheWAB survey indicated that nearly 1300 farmers had used the BBM technology 
in 1998, more than in 1997 but fewer than in 1996 and only slightly above the average 
of 1080 farmers in total using the BBM each year from 1995 to 1998 (Table W 5). H ow- 
ever, additional information collected from the field surveys indicated that some of the 
usage figures were dubious (detailed below by region, zone and wereda and high- lighted 
in Table W 5). Therefore, adjustingthe yearly totals by removing only the most dubious 
figures resulted in an estimate of 530 farmers using the BBM in 1998, reflecting a steady 
decline in numbers from 1995 and averaging 780 farmers in total using the BBM each 
year from 1995 to 1998. The percentage of farmers estimated to be using the BBM each 


year compared with the 2600 BBM s estimated to be available from the W ABs was 30%. 
Thefield observations that follow were recorded by the survey team and strongly support 
the conclusion that the usage figures estimated by the W AB are exaggerated (Solomon 

G ebreselassie, W agnew A yalneh and Tesfaye G ebre H anna 1999, IL RI, personal 
communication). 


Oromiya Region 


The weredas in the W est Shewa Zone receiving the largest number of BBM s were Becho, 
Ilu and Alemgena and all had similar circumstances regarding the use of BBM. Of all the 
areas visited in the country, farmers in these weredas, particularly Becho and Ilu have the 
most positive attitude towards the BBM technology package. Farmers mentioned that 
previously wheat growing was not widely practised in the area as yields were very low. 
Farmers started to grow wheat widely only after the BBM technology was introduced to 
the area by SG 2000 in 1996. The better yields obtained from BBM plots attracted 
farmers and this resulted in an increased demand for the BBM. Despite the high price 
farmers were very interested in owning a BBM , either individually or as a group. 

Farmers also reported that the BBM was leased in at a rate of EB 5 per day during 
planting time. In Ambo, a crop failure was recorded in all BBM fieldsin 1995 because of 
heavy rain and every farmer had discontinued use of the BBM sincethen. In Dendi, the 
survey team found it difficult to obtain a sample of 20 farmers in the wereda as a whole 
because of confusion between the use of their own drainage practices and BBM -related 
drainage practices. 

Gimbichu (East Shewa Zone) BoA staff indicated that farmers had strong reservations 
about using the BBM technology. This was because of problems such as the high price of 
the BBM, weed and insect infestation associated with BBM usage, the detrimental effect 
of the BBM on draft animals, and the lack of an adequate co-ordinated local drainage 
policy to ensure that the neighbouring plots were not damaged by runoff from plots 
prepared with a BBM. 

BBM usage was very low in both Arsi and Bale zones, despite 4 weredas in Bale re- 
ceiving 200 BBM sand 2 weredas in Arsi receiving 35 BBM s. The major reason given for 
the low usage was that BBM distribution was not supported with sufficient training to 
BoA staff or farmers. The BoA staff reported having had only 3 hours of BBM related 
orientation and that it was insufficient for subsequently training farmers on BBM tech- 
niques, hence their reluctance to disseminating the technology. N ot surprisingly, there 
were only 5 farmers in Arsi who had used BBM and then only for 1 year. No farmersin 
Bale had tried the BBM. As a consequence no interviews were conducted in these zones. 


Amhara Region 


In contrast to the ZAB survey that reported no farmer usage in Enebse Sar M idir wereda 
(East G ojam), the W AB survey reported substantial BBM usage by farmers in this area, 
estimates that are somewhat doubtful given the farm survey results. The discrepancy may 
be explained by confusion asto what a BBM user meant, as some farmers registered as 


BBM users were actually using more traditional drainage practices. Given this discrep- 
ancy, the BBM technology had the highest acceptance in the Enebse Sar M idir wereda 
than anywhere else in the Amhara Region. The soil in this wereda is lighter and has 
lower clay content than the soils in other weredas in the zone such as Dejen wherethe 
BBM was almost totally rejected by farmers (Solomon G ebreselassie, W agnew A yalneh 
and Tesfaye G ebre H anna 1999, ILRI, personal communication). 

The ZAB survey indicated that approximately 70 BBM s had been distributed to 5 
weredas in the South W ello zone and were used by approximately the same number of 
farmers. H owever, D ebre Sina, Kelela and W egidi weredas generally reported only one or 
two farmers as having tried the BBM technology, with BoA staff having little knowledge 
of the BBM itself. After completing the survey in these weredas, the survey team discussed 
the discrepancy with W AB staff and it was agreed that the farm survey information was 
the most accurate. The farmJevel survey sample was therefore drawn from the other two 
weredas Of Were Ilu and Jamma where the ZA B survey reported that 59 and 12 farmers, 
respectively, had used the BBM during the last 2 seasons. These two weredas were also 
used as ILRI experimental sites during the first phase of on-farm research (1987/ 89). At 
Jamma it was not possible to interview more than three farmers because many were away 
from the area for seasonal livestock trading. D espite the low BBM usage it was found in 
this zone that the illustration of the advantages from making beds and furrows had led 
to the practice of hand-made broadbeds and furrows to grow wheat. The BBM tech- 
nology was introduced to the N orth G onder zone in 1997 and 60 BBM s were distrib- 
uted to 5 weredas. H owever, only a small number of farmers in three of these weredas 
reported using the BBM. The weight of the implement was given as the major reason for 
the low rate of adoption. 

The ZAB survey indicated that the ZA Bs had distributed 38 BBM to 4 weredas in the 
North Shewa Zone in 1995 but in 1998 it was reported that no farmers had used the 
BBM, on the basis that the implement was heavy and would harm their oxen. From this 
zone, Seya D ebir/ Ensaro W ayu (D eneba) wereda was selected for the farm level survey as 
this had been one of the ILRI verification trial sites for the BBM package for many years 
(see details in Appendix 1). ILRI had left the area in 1996 after completion of onfarm 
research, selling the 60 sets of BBM s and handing over a revolving fund to be used to 
buy inputs for the package. The aim of the interviews in this wereda was to see what the 
farmers had been doing with the implement they had bought after ILRI had left the 
area. The results showed that farmers were still growing wheat using their traditional 
hand-made BBFs and no farmers had used the BBM since ILRI had left; farmers cited 
the weight of the implement as the major problem. Therefore, all the information col- 
lected during the interviews with these farmers relates to the period of the ILRI verifi- 
cation trial. The ZAB offices had distributed 13 BBM sto 8 weredas in the South Gonder 
zone in 1996 for demonstration purposes only. According to the ZAB survey, no farmer 
had used the BBM in these eight weredas. This was verified by farm visits to two weredas, 
Fogera (another ILRI site in phase 1) and Libo Kemkem, which revealed that farmers 
had shifted from wheat to the more lucrative production of rice. 


Benshangul Region 


A large number of BBM users was reported in Pawe by the W AB survey, but this was not 
confirmed by field evidence from the farm surveys. M any farmers in Pawe were resettled 
there from different parts of the country affected by repeated drought in the past. T hese 
farmers were members of relief and rehabilitation programmes and were supported 
mainly by the Tana Beles project until the downfall of the previous government. In 

1994, the International C ommittee for Peoples D evelopment (CISP), an Italian NGO, 
introduced BBM technology to the area. The same year, 14 BBM s were distributed to 14 
farmers free of charge and all the 14 farmers planted maize using the BBM technology 
and obtained good yields. M otivated by the previous years results, in 1995 CISP supplied 
160 BBMsto afurther 160 farmers without any payment. As reported by CISP, the 
number of farmers who used the BBM was 174 assuming that every BBM owner used 
the implement. H owever, the actual number of farmers usingthe BBM was much fewer, 
confirmed by the fact that the survey team spent 2 days in the wereda and could only 
identify 9 farmers for interview. These observations were confirmed by conversations 
with CISP staff that indicated that after trying the BBM on farmers' fields for 2 years 
(1994 and 1995), there was strong resistance from farmers to using the BBM. Two major 
reasons were given: the heavy weight of the implement was beyond the traction capacity 
of local oxen weakened by trypanosomes, and water drained from BBM fields caused 
flooding in other farmers' plots down the slope because of lack of primary and secondary 
drains. 

After these problems were identified, CISP decided to discontinue extendingthe 
BBM technology until these problems, particularly the drainage problem, were solved. In 
January 1998, the N GO sponsored a watershed project study and this study was im- 
plemented by constructing main and secondary drains on a small watershed site as a 
model. Thereis also a plan to integrate the BBM package with the watershed scheme in 
the future and to expand it on a wider scale. 


Tigray Region 


Discussions with the regional BoA extension department indicated that the Tigray Re- 
gion as a whole has low rainfall and there are very few placesthat receive high rainfall 
and have areas of V ertisols where water logging is a problem. The areas identified as 
receiving BBM technology are three weredas in the western zone and six weredas in the 
southern zone; these received approximately 50 and 30 BBM s, respectively, in 1996. 

H owever, because of its heavy weight, the extra labour requirement during planting and 
failure of the assembly during operation, farmers were not willing to continue using the 
BBM. 


BBM related training. Previously, a major drawback to the spread of improved V ertisol 
technology was the shortage of extension staff to give advice (G etachew Asamenew et al. 
1993b). The ZAB survey indicated that during the period 1995 to 1998, approximately 
6600 farmers and 800 development agents attended BBM -related training courses in 
each year (T able Z4). Staff at the ZA Bs reported that 24 training courses were provided 


over the 1995-98 period, the highest number being 9 in 1996 (Table Z5). N orth-W est 
Shewa (and Arsi) reported the highest number of training courses per zone, providing 
training courses in each of the years surveyed. M ost of these courses involved training 
related to BBM usage (Table Z6). East G ojam and East Shewa, two of the zones receiving 
the highest numbers of BBM s and reporting no farmers using the BBM, provided train- 
ingon BBM usage in only the first 2 of the 5 years covered in the survey, although no 
participant numbers were provided. 

TheWAB survey indicated that training was conducted in 24 of the 29 weredas 
surveyed with an average of 900 farmers, 120 development agents and 6 assistant devel- 
opment agents attending each year from 1995 to 1998, the numbers of farmers receiving 
training increased rapidly each year (Table W 6). The type of training included training 
on BBM usage, input usage, crop protection, and soil conservation (Table W 7). D espite 
this training, the need for additional training on the use of the BBM was also empha- 
sised by a significant number of farmers (as summarised in their comments at the end of 
this section). According to the W AB, and in contrast to the ZA B survey results, farmers 
from W est Shewa constituted the largest number of farmers trained between 1994 and 
1998 (56%, Table W 6). As for the figures on farmer usage of the BBM, the WAB esti- 
mates of the number of people trained appear to be more realistic compared with esti- 
mates from the ZAB. 


BBM technology related inputs. A part from training, farmers using BBM technology also 
rely on the BoA to provide related inputs including improved seed, fertilisers, herbicides 
and pesticides/ insecticides. From the ZAB survey, offices in 9 of the 12 zones surveyed 
reported supplying the farmers, via the W ABs, with BBM “related inputs of improved 
seed and fertiliser; 4 supplied pesticides as well (Table Z7). 

TheWAB survey indicated that, in relation to the BBM technology, approximately 
250 t of improved wheat seed, 350 t of fertiliser (urea and diammonium phosphate) and 
1000 litres of pesticides and herbicides were distributed by the W AB to farmers between 
1995 and 1998. Given the average number of farmers using the BBM each year from 
1995 to 1998 of approximately 1000, these volumes translate to 60 kg of improved 
wheat seed and 90 kg of fertiliser (DAP and urea together) per farmer per year. This is 
less than half the BoA recommended application rate for these inputs (100 kg DAP per 
ha, 100 kg urea per ha in two equal applications and 150 kg wheat seed per ha). This 
indicates that only some of the farmers reported in the W AB survey used inputs distrib- 
uted by W AB, used them at lower rates, or the number of farmers using the BBM was 
over-estimated as discussed above. 

The WAB provided information on the cost of BBM -related technology inputs. The 
average cost estimates were calculated from this information and used in the gross mar- 
gin analysis (Table 4). Input costs were generally higher in the Amhara Region compared 
with the O romiya Region. 

Access to credit for purchase of the BBM and related inputsis widespread. For 
example, 9 of the 12 ZABs surveyed reported providing credit for inputs with 2 provid- 
ingcredit to buy the BBM itself (Table Z8). According to the W AB survey, the use of 
credit was more widespread with credit being supplied for the BBM and related inputs to 


Table 4. Average BBM technology input costs (EB/kg), 


1998/99. 

A verage cost 
Input (EB/ kg) 
Improved wheat seed 2.8 
DAP 2.3 
U rea 1.8 
H erbicide (EB/ litre) 41.0 


DAP =diammonium phosphate. 


all areas where farmers used the BBM. The cost of credit in terms of the interest rates 
charged ranged between 1096 and 1596. The highest rates of 1496 and 1596 were re- 
corded in Ambo and D gjen weredas in East G ojam (T able W 8). 


Advantages and disadvantages related to the BBM. General comments on the BBM obtained 
duringthe survey were classified into advantages, disadvantages and other comments 
related to BBM use. Therelative importance of each comment in the survey was assessed 
by its percentage occurrence. The main advantages of the BBM were that it contributed 
to soil drainage (1996), saved labour (1496), resulted in uniform seed germination (396) 
and increased crop yields (796). Farmers also felt that the BBM affords a better use of 
land (496). H owever, the BBM was reported to be heavy and requiring more traction 
power (1896), and was expensive compared with other implements (1896). (It may be that 
the extra 'weight' of the BBM isthe result of extra resistance from the soil displaced 
around the sideblades and the levelling chain of the BBM compared with the maresha.) 
Farmers also reported that some parts of the BBM fail during operation. Amongthe 
other comments, the need for additional training on the use of BBM was emphasised 
(796) (see T able W 9). 


3.2.2 Farmer survey results and discussion 


The farm level survey involved surveying 273 farmers from 18 weredas (T able F1 and F2). 
This also covered approximately 72 peasant associations, although this now unofficial 
administrative level was not used in reporting these results (details are shown in Table 
F.2-the 'F' tables are located in Appendix 5). Extensive household information was 
collected and aggregated for use in estimating the gross margins and the economic sur- 
plus modelling. 


Household land resources and use 


Crop production in the Ethiopian highlands is characterised by small, fragmented areas 
of cultivated land owned or held by farmers ranging from 0.25 ha to 8 ha, the average 
area reported in the survey being 2.1 ha (Table F3). On a regional basis, the area of culti- 
vated land owned or held in the O romiya Region was larger than in the Amhara Region 
(2.7 ha versus 1.6 ha; all differences in means were tested using Student's ttest) and less 
variable (Table F3 and Figure 14). A comparison of the average cultivated area by zone 
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Figure 14. Average cultivated land areas. 


indicated that the largest cultivated land areas were in W est Shewa (2.9 ha) followed by 
East Shewa (2.5 ha) in the O romiya Region (Tables F4 and F5). The distribution of farm 
sizes in Amhara Region from the farm survey is supported by information from the 

W orld Food Programme, indicating that most farms are relatively small (0.5 to 2 ha; 
Figure 15). 


Figure 15. Land distribution in Amhara Region. 


As expected, the farmer survey results indicated that of the 264 farmers (from 273) 
reporting having V ertisols, these soils accounted for approximately 8596 of the farmers' 
cropland. Of the 227 farmers reporting having V ertisols with serious water logging prob- 
lems, this problem existed in over half of the cultivated land. Land holdings used for 
grazing were reported at 7096 of the O romiya farmers compared with 2396 of Amhara 
farmers with the area grazed (both owned and communal) averaging 0.8 and 0.3 ha in 
the two regions, respectively. In terms of additional land holding arrangements, 6096 of 
farmers in the Amhara Region reported undertaking sharecropping arrangements— 
double the percentage in the O romiya R egion—of an area ranging between 0.76 and 1.05 
ha. 


Conversely, more than double the percentage of farmers (3596 versus 1496) reported 
leasing in or renting additional land in the O romiya Region (particularly in the W est 
Shewa Zone) compared with the Amhara R egion, the area of land leased/ rented ranging 
from 0.74 to 1.32 ha. The average cost of leasing or renting in land in the O romiya 
Region (EB 300 per ha) was approximately half the cost in the Amhara Region. Thisis 
presumably related to the higher yields and prices for crops and crop residues in the 
Amhara Region indicated for some crops in some years. Only two farmers (from the 
O romiya Region) reported leasing out 1.5 and 1.0 ha of land at the common price of EB 
100 per hectare. 


BBM possession arrangements 


Confirming the information from the ZAB and WAB survey, nearly twothirds of the 
farmers surveyed had borrowed their BBM s at no cost, the primary lender being the BoA 
(Tables F6, F7 and F8). A small number of farmers in the Amhara and O romiya regions 
also borrowed from neighbours, a positive feature for technology adoption. In the 
Amhara Region, the next most common forms of BBM possession after borrowing were 
sole ownership (2196 of the region's total arrangements) followed by shared ownership 
(1896), although this was restricted to particular weredas in the East Gojam and North 
Shewa zones (Table F7). In the Oromiya Region, shared ownership was the next most 
common form of BBM possession after borrowing (25% of that region's total arrange- 
ments) while sole ownership was quite rare (396); again this was restricted to particular 
weredas in the W est Shewa Zone (Table F7). In general, only a small percentage of BBMs 
were leased in by farmers. 

Approximately onequarter of the farmers with sole ownership of the BBM leased it 
out to between one and five other farmers, over half leasing it to three other farmers 
(Table F9). Farmers also share the BBM, mostly between four farmers (Table F10). The 
number of farmers who can practically share the BBM each season is restricted by the 
distance between farmers plots and the window of opportunity for planting following 
the start of the main rains. 

The average price of leasing the BBM (recorded only in the dominant leasing out 
region of Amhara) was approximately EB 28, equivalent to approximately 1096 of the 
purchase price of a BBM. This estimate was used in the gross margin analysis for the 
BBM leasing out/ in scenarios. O nehalf of farmers in a shared ownership arrangement 
with the BBM shared with four other farmers, with a further third sharing with three 
other farmers. 


Draft animals used with the BBM 


A shortage of draft power is a major farming constraint in some areas. To supplement 
draft needs, farmers borrow/ share and lease cattle and in some areas, horses. The farmer 
survey revealed that overall, approximately 5796 of all the farmers surveyed owned two 
cattle for use with their BBM (Table F11). 


H owever, in the Amhara Region, nearly a third of the farmers owned only one head 
of cattle while a third of the farmers surveyed in the Benshangul region did not own any 
of their own cattle for use with the BBM (Table F13). In the Amhara Region approxi- 
mately the same percentage of farmers owning only one animal reported to have shared 
one or more head, particularly East G ojam and North Shewa (Tables F12 and F14). 
Conversely, in the O romiya Region, a quarter of the farmers owned four cattle with over 
80% of farmers owning two or more cattle. 

Three O romiya farmers, concentrated in the W est Shewa weredas of Becho and 
Alemgena, were the only respondents to report leasing cattle out—one leasing one head, 
one leasing three head and one leasing 11 head (one farmer reported owning 14 cattle 
and leasing out 11, but this type of activity is atypical). The average price of leasing out 
cattle was EB 200 per head in Becho and EB 300 per head in Alemgena. A slightly larger 
percentage of farmers in all three regions reported leasing cattle in, with the largest num- 
ber of these farmers again being from the O romiya Region and mostly leasing in only 
one animal per season for the BBM. The average cost of leasing in cattle was EB 330 per 
head in the Amhara Region and EB 440 per head in the O romiya Region (W est Shewa 
Zone). In the Oromiya Region, in-kind payments of either labour or grain were common 
for leasing out cattle and the grain was converted to an approximate monetary amount: 
approximately 100 kg of teff grain per animal leased out, valued at EB 2 per kg. These 
costs and prices were also used in the gross margin analysis where, for simplicity, it was 
assumed that if a farmer was leasing in/ out the BBM, they were also leasing in/ out draft 
power. The use of horses for draft power was also noted although this practice was not 
common. For example, three farmers in the D abat and W ogera weredas of the North 
Gonder zone (Amhara Region) used horses for draft power with the BBM. T wo farmers 
in Dabat also shared one to two horses for use with the BBM. 


Pattern of BBM use 


Although the 273 farmers surveyed had used the BBM between 1994 and 1998, the 
average number using the BBM in any one year averaged approxi- mately 100 (3696 of 
the sample, with little variation over the last 4 years, Table F15). In terms of continuity 
of use, Ambo and Girar Jarso weredas in the O romiya Region indi- cated that use of the 
BBM was discontinued by all farmers surveyed after 1995. In the Amhara Region, 
farmers in four of the nine weredas surveyed had also discontinued using the BBM. 

A closer inspection of the adoption pattern for farmers reported to have used the 
BBM in the last 5 years indicated that the majority of farmers had used the BBM only 
once in 5 years with a smaller number reported to have used it twice in the 5-year survey 
period (Table 5). Only 496 of farmers reported using the BBM technology 4 or 5 times in 
the last 5 years. 

Looking at the pattern of adoption, of the farmers who had used the BBM only once 
or twice, the majority of these had used it in 1995 and/ or 1996 and then discontinued 
its use (Table 6). 


Table 5. Number of years the BBM was used by each farmer, 1994-98. 


Region Zone Wereda 1 2 3 4 5 
Amhara East Gojam D ejen 19 1 
EnbeseSarMidir 9 5 3 1 
Shebel Berenta 18 1 
North Shewa Ensaro W ayu 8 16 7 
North G onder D abat 10 
W egera 6 
South W ello Jamma 3 
Were Illu 18 2 
Oromiya East Shewa Gimbichu 13 3 2 1 
North-West Shewa Girar Jarso 9 
Yaya Gulele 17 
W est Shewa Alemgena T 7 1 
Ambo 16 
Becho 2 5 6 6 2 
Dendi 11 5 1 1 
Ilu 6 5 10 
Tefki 1 
Benshangul M etekel Pawe 7 2 
Table total 179 52 31 8 3 
Table 6. Frequency of BBM technology use by year and total number of farmers. 
U sed Total U sed Total U sed Total U sed Total 
once twice three times four times 
1994 11 1994-95 5 1994-96 7 1994-97 1 
1995 49 1995-96 16 1995-97 1 1994-95 and 
1997-98 
1996 40 1995 and 1 1995-96 and 1995-98 1 
1997 1998 
1997 21 1995 and 1 1 6 
1998 
1998 52 1996-97 1 1996-98 22 
1996 and 
1998 
1997-98 19 
Total 179 52 31 8 
(6696) (1996) (1196) (3%)* 


*The remaining 1% of the total is represented by the 3 farmers who used the BBM in all 5 years. 


A similar number of one and twotime BBM users were recorded for 1998 and 
1997] 8, respectively. No conclusive information was obtained as to whether the majority 
of these farmers would continue using the BBM in the future. For the small number of 
farmers remaining who reported using the BBM twice, these were not in consecutive 
years indicating that the farmers may be spreading the risk of the BBM technology over 2 
years. 


For each of the 273 farmer surveyed, in each year when the BBM was used, the 
average area of crops grown on BBM -prepared land was 0.5 ha, an area that has not 
increased (Tables F16 and F17). This estimate was consistent across regions and also 
with reports that the extension of the BBM technology (including credit etc.) is based on 
0.5 haunits. 


Crops yields and prices—With and without the BBM technology 


Of the 273 farmers surveyed who had used the BBM, 9696 reported growing improved 
wheat in conjunction with using the BBM . The results discussed below are focused on 
these farmers. The other 496 were farmers in Pawe wereda (M etekel Zone, Benshangul 
Region) where maize can be grown. These farmers were using the BBM to grow, on 
average, 0.25 ha of maize. 

A summary of the yield and price information obtained from the farmer survey and 
used in the gross margin analysis is given in Table 7. 


Table 7. Summary of 1998/99 average yield and price information from farm surveys. 


Yield difference 


Yield (96, compared with Price 

Commodity (kg/ ha) improved wheat yield) (EB/ kg) 
Grain! 

Improved wheat 1720 1.44 

Local wheat 1052 —6396 1.38 

T eff 1133 —5296 1.67 
Residues? 

Improved wheat 970 0.25 

Local wheat 142 —58096 0.38 

Teff 225 -32096 0.25 


1. Tables F18, 20, 24, 26, 28 and 29 (yield and price information for other crops are in 
Tables F32-F 39). 

2. Tables F19, 21, 25, 27, 30 and 31. Crop residue yields in the Amhara Region were 
significantly higher than those reported in the O romiya Region in every year of the 
Survey. 


Before using the land to grow improved wheat using the BBM technology, this land 
had been used to grow a total of 13 different crops. The majority of crops replaced by 
improved wheat were teff (recorded by 5096 of farmers) and local wheat (3796). A small 
percentage of farmers recorded replacing chickpea (1496) and roughpea (696) with im- 
proved wheat (Table F22). The remaining crops replaced by improved wheat were barley, 
horse bean, lentils, maize, oats, rice and green grams, each grown by less than 396 of the 
farmers surveyed. A higher percentage of farmers surveyed in the O romiya Region com- 
pared with the Amhara Region replaced teff with improved wheat, the converse being 
true for the percentage of farmers replacing local wheat with improved wheat (Table 
F23a). In the modelling, general account was taken of the fact that improved wheat was 
not only replacing local wheat but also teff. 


The productivity differences associated with the improved drainage from using the 
BBM compared with the traditional land preparation practices were also accounted for 
by using average grain and residue yields. H owever, land preparation practices, and 
therefore within-crop productivity differences, varied by zone (T able F23b). For example, 
in theAmhara Region, flatbed planting and drainage furrows were used for local wheat 
and teff, while chickpea, barley and roughpea were grown on drainage furrows. In South 
W ello, local wheat was grown on a combination of hand made BBF, flatbed, drainage 
furrows and ridges and furrows (shurube). In O romiya, local wheat was mainly grown on 
shurube in East Shewa, drainage furrows in N orth-W est Shewa and a combination of 
these in W est Shewa. T eff and chickpea were mainly grown on flatbeds and drainage 
furrows, while roughpea and green gram was grown on flatbeds. 

The yield difference for crop residues is important because of its use in the farming 
System. For example, between 80% and 90% of farmers reported using crop residues for 
feeding their own animals with approximately 1096 of all farmers (although mostly from 
the O romiya Region) reporting also using crop residues for housing material and fuel. 
Three farmers in Becho wereda (W est Shewa Zone, O romiya Region) used crop residues 
for cattle fattening operations. The estimates of crop residue yields used in the gross mar- 
gin analysis may be under-estimates because residues are not marketed. 


BBM technology package elements 


The main variety of improved wheat seed used with the BBM was ET 13 with over 5096 
of farmers recording this as the variety used (Table F40). The next most popular varieties 
used by 2396 of farmers surveyed were the H AR varieties (HAR 710, 1709 and 1685) 
followed by BH varieties (Buhea and BH 140 were reported) grown by 1896 of farmers. 
While ET 13 was used throughout the weredas surveyed, the use of HAR varieties was 
restricted to East Gojam and W est Shewa and the use of BH varieties was reported by 
farmers in the O romiya region only. 

The seeding rate for improved wheat varieties reported by nearly all farmers was 150 
kg/ ha; this was consistently reported across years and weredas. O ver 70% of farmers re- 
ported planting improved wheat from late June to mid-July, the percentage increasing to 
over 90% for midjune to late July. However, planting in the M etekel Zone of 
Benshangul was conducted much earlier, with almost all the farmers in this area planting 
improved wheat in the period early M ay to early June (Table F41). 

The amount of nitrogen fertiliser and DAP fertiliser used as part of the BBM package 
was reported by almost all farmers across weredas and years to be 100 kg/ ha for each type 
of fertiliser. This estimate is consistent with the literature for DAP fertiliser application 
but double that expected for urea. In addition, as expected DAP is applied only once 
duringthe season by nearly all farmers but approximately half the farmers surveyed used 
only one application of urea, predominately in the O romiya Region (Table F42). The 
average cost of pesticides and herbicides used (mostly pesticides) was also consistently 
reported at EB 46 to 47/ ha, with estimated application rates of 1 litre/ ha. 

Seventeen per cent of farmers reported using credit for the use of the BBM . W est 
Shewa (O romiya Region) and East Gojam (Amhara Region) were the only zones where 


farmers (23% and 24%, respectively) reported using credit for the BBM. The amount of 
credit used ranged from EB 20 to 200. Farmers in W est Shewa reported using the high- 
est amount of credit (16 farmers reported using EB 200 credit for the BBM ), while 21 of 
the 24 farmers in the East Gojam Region reported using EB 50 or less of credit. C om- 
pared with credit used for the BBM itself, more farmers (approximately 60% ) reported 
using credit for BBM inputs such as improved seed, fertiliser and pesticides/ herbicides. 
The average amount of credit used for BBM inputs was approximately EB 570/ ha of im- 
proved wheat grown, with 5096 of farmers using this level of credit being in the W est 
Shewa Zone. (Average input credit per hectare was estimated by taking the average of the 
last 3 years of input credit per hectare, the second estimated by dividing the total 
amount of credit used with the BBM by the area of improved wheat grown in each year.) 


BBM-related agricultural development projects 


U se of the BBM technology was highly correlated with the farmer's participation in a 
BBM project; 75% of the farmers surveyed had participated in such a project, the BOA 
being given almost exclusively as the organisation involved. Seventy per cent of these 
farmers described the project they participated in generally as an extension package pro- 
ject with the remainder describing it more specifically as a BBM project. Nearly half of 
the farmers using the BBM who had not participated in a project came from East 

G ojam, suggesting that spontaneous adoption may be responsible for BBM usein this 
region. 


Labour implications from BBM use 


M uch has been written about the labour-saving aspects of BBM technology. To deter- 
mine the effect of BBM use on labour require- ments, farmers were asked to indicate 
how much additional labour (in person days) was saved or required by male adults, fe- 
male adults and children from using the BBM compared with their traditional crop pro- 
duction practices. O verall, the average net labour saved (labour saved less extra labour 
required) per hectare of BBM crop grown was 1.5 person days, one-half of which was 
saved in male labour and one-quarter saved in both female and child labour (Table F43). 
(The average labour per hectare of BBM land was estimated by dividing the farmer's re- 
sponse to total labour saved/ required usingthe BBM by the average of the last 4 years' 
area of land where BBM crops were grown; for most farmers the area of BBM land rec- 
orded was 0.5 ha.) This estimate is somewhat smaller than what has been reported pre- 
viously, as the savings in planting labour are offset by increased land preparation and 
weeding labour requirements. H owever, female and child labour was saved in activities 
such as land preparation and planting. 

On aregional basis, only the larger relative amount of child labour saved in the 
Amhara Region was statistically significantly different to child labour saved in O romiya 
Region. In Benshangul, from the small sample of farmers it appeared that the BBM 
saved male labour but increased the female and child labour required. On a zonal and 
wereda basis, results from N orth Gonder and South W ello (A mhara Region) indicated 


that the BBM required more labour: more male labour in both zones and more female 
and child labour in the former zone, W ogera wereda (Tables F44 and F45). W est Shewa 
Zone also recorded the smallest saving in male labour as Ambo and Becho weredas re 
corded negative male labour savings, offsetting the male labour savings recorded in the 
other four weredas covered in the zone. 

The average total labour savings, in person days per hectare of BBM crop, by activity 
were positive for planting (2.6), harvesting (0.2) and threshing (0.3), and negative for 
land preparation (-0.9) and weeding (- 0.6) (Tables F46, F47 and F48). The albeit small 
amount of labour saved in harvesting and threshing activities is surprising, given the 
higher yields related to the technology. On a regional basis, the labour saving in planting 
activities as a result of usingthe BBM was significantly higher in the Amhara Region 
compared with the O romiya Region (3.2 versus 2.3 person days/ ha of BBM crop). 

Of the labour saved in planting by using the BBM, 80% of the saving was in male 
labour and 1096 in both female and child labour (T able F49). H arvest labour savings 
were all attributed to savings in male labour as female and child labour increased in 
these activities, indicating that male labour was diverted away from these activities. C hild 
weeding and threshing labour was saved while male labour for these activities increased 
in theAmhara and O romiya regions (except for male threshing labour in the O romiya 
Region), again indicating some role reversals. M ale labour for land preparation was in- 
creased as a result of using the BBM but the amount of female labour involved in land 
preparation was reduced, particularly in the zones of North, East and W est Shewa 
(Tables F50 and F51-it may be noted that male land preparation labour was saved in 
North Shewa). In a comparison of activities by gender/ age between the Amhara and 
Oromiya regions, only the positive amount of child labour saved in the Amhara Region 
was significantly different. 


Other comments on the BBM 


The most frequently made comments on the BBM were that it was heavy (25%), 
expensive (1596) and ineffective for seed covering (1196) (Table F52). In fact, farmers in 
some areas reported clearly that they would not use the BBM in the future (1196). On 
the advantages of the BBM, 8% of comments were made about the improved drainage 
results, yield promotion and labour saving benefits of the BBM. 


3.3 Gross margin results 


The estimated gross margins and their accompanying assumptions and notes are pro- 
vided in Appendix 4. A summary of the gross margin estimates is given in Table 8. 
The dominant type of ownership/ use of the BBM revealed in the survey was that of 
the farmer borrowing the BBM at zero cost, despite the inconvenience to the farmer of 
not necessarily being ableto borrow and usethe BBM when required. 
It was not possible to estimate the adoption and related impact of the BBM if all 
farmers had had to buy the BBM, but it could be assumed to be considerably less than 


Table 8. Summary of gross margin estimates by scenario, 1998. 


. Gross margin 
Scenario (U S$/ ha) 
Teff production 203 
Local wheat production 173 
Improved wheat production: 

Borrow BBM 246 
Buy BBM 206 
Lease out BBM/ cattle 242 
Lease in BBM/ cattle 206 


the current estimated level (and thus overestimating the positive contribution to net 
economic surplus) for two major reasons. First, adopting the BBM package involves 
considerable risk to the farmer. For example, if an improved wheat crop fails, the farmer 
is liable for at least the cost of a considerable portion of the inputs, the BBM and 
interest—a cost at least equivalent to, if not morethan, his/ her entire annual income. 
Second, if a risk premium of 1196 is included, the gross margins for buying (and leasing 
in) the BBM to grow improved wheat are almost equivalent to the gross margin estimate 
for teff. To compensate for the exaggerated adoption and impact contribution to net 
economic surplus as a result of the availability of the borrowing option for farmers, the 
adoption cost estimate used in the model isthat of buying the BBM rather than bor- 
rowingit. 


3.4 Economic surplus modelling results 


Thenet change in total economic surplus, a measure of the welfare derived by society 
from a technical innovation, is estimated by reducing the change in total economic 
surplus by the amount of real research and extension costs. The model used to derive 
this estimate and the accompanying assumptions are given in Appendix 4. The results of 
the economic surplus modelling are summarised in Tables 9 and 10. 

From the surveys, it was estimated that approximately 1080 farmers used the BBM in 
1998 with each farmer using the BBM on 0.5 ha. This number of farmers is in accord 
with the rapid survey of Pankhurst (2000), who estimated 1100 farmers using the BBM 
in 2000 in the areas surveyed; the country-wide total number of farmers usingthe BBM 
in that year he assessed at 1500. Thistranslates to a total area under the new technology 
of 625 ha and an adoption rate of 0.0296. Taking the estimated research benefits and 
costs to date (U S$ 19.8 million in real (1998) dollarsor U S$ 12.3 million nominal 
dollars) into consideration, the ex post impact assessment resulted in an estimate for the 
change in net economic surplus of U S$ - 19.6 million. N ot surprisingly, the benefit-cost 
ratio is only 0.01 and the net present value is negative, the internal rate of return not 
being computable with a negative net present value. 

As noted in Section 2.4, estimates of research and extension costs for one component 
of a broader package may be very uncertain. To address this, the ex post analysis to 1998 


Table 9. Economic surplus modelling results. 


Ex post Break-even in 2006, Break-even in 
Summary 1998 no R& E costs 2006, R& E costs 
Adoption rate: annual increase from 0.95 0.97 
1998-2006 (96) 
Adoption (improved wheat as % of total 0.02 4.2 4.54 
wheat and teff area) 
Total area of improved wheat (ha) 625 213,800 232,400 
N umber of farmers 1250 427,600 464,700 
Change in net economic surplus (U S$ —19.6 0 0 
109) 
NPV (1096) -12.6 
Benefit- cost ratio 0.01 
Real R& E expenditure (US$ 10°) 19.8 20.5 21.6 


NPV - net present value. 
R& E “research and extension. 


Table 10. Ex post economic surplus modelling results: Sensitivity analysis on the research and extension 


(R&E) costs to 1998. 


R& E costs 
Nominal Real (1998) N et present value Benefit: 
( 10° US$) ( 10°US$) (10%) ( 105 US$) cost ratio 
Baseline 12.3 19.8 -12.6 «0.1 
Increase by 5096 18.5 29.7 -18.8 «0.1 
D ecrease by 5096 6.2 9.9 -6.2 0.1 


was rerun for two situations: first, where the research and extension costs were increased 
by 50% (i.e. assuming that the baseline scenario grossly underestimates their true value), 
and second, where these costs were decreased by 50% (i.e. assuming that the baseline 
grossly overestimates their true value). Results are shown in Table 10. It is clear that this 
ex post analysis is not sensitive to these costs, in the sense that the net present value for 
all scenarios is negative and the benefit-cost ratio is very small. The uncertainty inherent 
in the research and extension costs used in the economic surplus modelling therefore 
affects neither the analysis nor the discussion that follows. 

Extending the baseline ex post analysis to 2006, representing a time period of 21 years 
since the technology was developed, and assuming no research and extension costs after 
1999, the break-even point in terms of net economic surplus would require an annual 
95% increase in adoption of the BBM. This is equivalent to an adoption rate of 4.2% 
in2006 and approximately 430,000 adopters, assuming no increase in the BBM -prepared 
land per farmer of 0.5 ha. W e estimate the total area of land under wheat and teff pro- 
duction in Ethiopia in 2006 to be approximately 5 million hectares, based on recent 
trends and the maximum size of the recommendation domain. If the average farm size 
remains at 2 ha per farmer, this is equivalent to 2.5 million wheat and teff farmers in 
Ethiopia in 2006. The estimated 430,000 adopters by 2006 would appear to be reason- 
able, representing 1796 of the total number of wheat and teff farmers. 


Some changes in various assumptions could also be expected to have a positive effect 
on net economic surplus: 

* |fthearea of BBM prepared land per farmer did not stay constant but increased over 
time, this would improve the per hectare productivity per farmer by reducing the cost 
of the BBM per hectare per farmer. 

e The productivity of the BBM technology could be expected to increase as a result of 
an increase in the output per farmer, as adopters develop greater proficiency with the 
technology. 

e The productivity of the BBM technology could well increase as a result of a reduction 
in the cost of the BBM technology arising from a reduction in the cost of the BBM 
itself. 

Given that increased adoption of the BBM is likely to require continued research and 
extension expenditure of various organisations other than ILRI, another break-even 
(with respect to change in net economic surplus) scenario was investigated where the 
estimated annual costs of these organisations were assumed to continue at the 1999 level 
up to 2006. U nder this scenario, an additional 37,000 farmers having 0.5 ha of BBM - 
prepared land is required to break even. This also appears to be feasible, given the size of 
the potential recommendation domain for the technology. 


4 Implications and conclusions 


Maximisation of the net positive benefits of technology-driven development for a 
particular target population is a highly complex issue. It is also one that is not particu- 
larly well understood, in part because there have been relatively few detailed studies of 
the process. This understanding can perhaps best be improved by using a participatory 
approach to development. In such an approach, the key objectives of stakeholders at 
various levels of aggregation, and their major problems, are elucidated, considered and 
constantly re-visited in the development process. In particular, livelihood strategies of 
farmers and households need to be considered for the insights they can provide into why 
farmers make the decisions they do when faced with new technologies (Conway 1997). It 
cannot be stressed enough that an understanding of all that is embodied in technology 
adoption is vital to maximising the efficiency and equity of development assistance. 

To obtain information on which to base decision making concerning technology 
development, ex ante adoption and impact assessments should be performed, bearing in 
mind that the impact of new technologies is critically dependent on the rate and scope 
of adoption. Ex post adoption and impact assessments should also be performed after 
identifiable project milestones are reached (Thornton and Odero 1998). 

In relation to the BBM, several previous studies were carried out, including three ex 
bost adoption studies conducted between 1992 and 1994 and a further two conducted in 
1997. These are outlined in Appendix 1.4. But undertaking these studies is not enough; 
the information obtained from them has to be utilised by the stakeholders involved, so 
that technology development can be fine-tuned. 

This study was undertaken as an ex post impact assessment. Early on in the study it 
became evident that the impact of the technology was limited because of limited adop- 
tion. Because of this, the study sought to generate quantitative adoption information 
that had not been available previously; this information was subsequently obtained from 
the wereda-level and farmer-level surveys. These surveys, and that of Pankhurst (2000), 
identified key adoption constraints on an extensive scale, which have very important 
implications for future research and development activities. These implications, in terms 
of lessons learnt, are discussed in the following sections. 


4.1 Implications 
4.1.1 Lesson #1—Risk 


Farmers take risks; they have been experimenting since the beginning of agriculture 
(Conway 19977). However, only recently have scientists begun to consider explicitly the 
factors underlying farm household and individual decision making and ultimately the 
outcomes of development assistance (Doss 1997). In the case of the BBM, the risks faced 
by farmers adopting this technology and their subsequent responses have been imper- 
fectly appreciated. In essence, the BBM package was an “all or nothing” package, in that 


the farmers could not reduce the risk by adopting pieces of the technology over time in a 
more ‘A la carte’ fashion (Conway 1997). 

Adopting the BBM technology package involved considerable costs to the farmer for 
similar gross margins (revenues minus variable costs). Previously published perceptions 
were that the BBM technology would triple yields and, as a result of the yield increases, 
adoption would naturally follow. However, evidence from this and other studies indi- 
cates that grain yields in farmers' fields did not increase by this magnitude. In fact, when 
the costs involved in obtaining increased grain yields were included to derive gross 
margin estimates—estimates that had not previously been published—they indicated that 
the gross margins between the traditional and non-traditional activities were similar or 
even greater than the non-traditional activities, if allowance is made for risk. In addition, 
problems associated with early planting with the BBM include the risk of damage from 
grasshoppers and weeds, highlighting the need for a more integrated approach (McCann 
1992). de Leeuw (1992) also highlighted the additional risk to farmers of using BBM 
technology in years of unusually high or low rainfall—in these instances, yields under the 
BBM have tended to be lower than those obtained using traditional technology. 

In the wider framework, developing efficient and effective low-cost agricultural input 
and output markets that provide greater access to credit at a reduced cost, are essential 
for encouraging technology adoption, particularly in countries such as Ethiopia with 
limited infrastructure (Schreiner et al. 1997). In particular, providing credit to farmers 
with some thought to the conditions under which it is offered (such as length of repay- 
ment period, insurance against crop failure etc.) may help overcome some of the con- 
straints outlined above. 

Reducing risk as a constraint to adoption could also be brought about by reducing 
the costs of the various elements of the technology package. For instance, the cost of the 
more highly priced BBMs alone represents over a third of a farmer's average annual 
income in Ethiopia; this clearly represents considerable risk. 

Of special note is the fact that some farmers, seeing the benefits offered by the BBM, 
adopted their own BBM-inspired adaptations to the traditional maresha. These adapt 
ations resulted in reduced adoption costs and did not increase the weight of the im- 
plement significantly, thereby overcoming another BBM adoption constraint as dis- 
cussed further below. 


4.1.2 Lesson Z2— Extension 


Capturing the benefits of new technology is dependent upon farmers and extension staff 
receiving effective training and advice. The results of our study indicated that as early as 
1992, farmers felt that a major constraint to BBM technology adoption was the shortage 
of extension staff to give advice. This message appears to have been received by the BoA 
and development agencies, as indicated by the considerable effort put into the training 
of farmers and extension staff. However, many farmers still reported requiring additional 
information in relation to the BBM technology package, implying that the effort has not 
been as effective as required and that this message needed to be heard and corrective 


action taken to overcome this adoption constraint. Some extension staff mentioned to 
the survey team that some BBM technology package expertise was lost when extension 
staff in areas suitable for the BBM technology were moved to areas not suitable for the 
technology and were replaced by staff unfamiliar with the BBM package. 


4.1.3 Lesson #3—Inputs: Household labour, BBM and draft power 


The design of the surveys meant that information on labour availability and use could be 
analysed extensively for insights into this important and often misunderstood issue. The 
BBM was generally thought to be highly labour saving. However, this study revealed that 
while it did save some labour, the savings were not as high as previously thought. What 
was even more interesting in terms of its development implications was the redistri- 
bution of the labour among household members and particular tasks as a result of 
adopting the new technology (Abdulai and Delgado 1997). In particular, there may be 
tasks that are neglected or redistributed as a result of the increased demand for male 
land preparation labour and the increased demand for female and child harvesting 
labour. 

Of particular concern as an adoption constraint was the fact that the BBM tech- 
nology requires two operators per implement compared with one for the traditional 
maresha and that this labour was required at peak land preparation times when labour 
was already scarce. 

Furthermore, the relatively narrow window of opportunity for land preparation and 
planting placed added pressure on farmers who also relied on sharing the implement, 
particularly those farmers whose plots are further from their neighbours. Making more 
BBMs available to farmers would help to overcome this adoption constraint. 

A further input constraint to BBM adoption is draft power. As discussed in the 
results from the farmer survey, approximately one-quarter of the farmers reported to 
have used the BBM owned fewer than two draft animals. Access to draft animals would 
be a particularly binding constraint to BBM technology adoption for those households 
with no draft animals. 

In the future, the adoption of motorised land preparation techniques suitable for 
adoption by smallholders would overcome the household labour constraint and the draft 
power constraint. Again, the implications in terms of labour use and redistribution 
under this development scenario would need to be investigated. 


4.1.4 Lesson 24—Weight and design of the BBM 


Compared with the traditional maresha, the additional weight of the BBM was also cited 
by farmers as a key constraint to adoption. Apart from requiring two operators, the 
weight factor reduced the willingness of some farmers to provide draft power for fear 
that the weight would harm their animals. The weight also made the task of carrying the 
implement between plots more difficult. To overcome this constraint, the design of the 
BBM could be modified to include lighter weight materials. 


Other design considerations could be addressed to overcome some of the other prob- 
lems identified in the farmer survey including BBM parts failing during use, and the 
BBM being ineffective for bed making and seed covering when the soil is wet because of 
soil sticking to the blades and chain. 


4.1.5 Lesson #5--Plot distribution 


Crop production in Ethiopia, being typified by smallholders who own small and geo- 
graphically distributed plots, provides a further constraint to BBM technology adoption. 
For example, unless a co-ordinated approach to BBM adoption is taken whereby ad- 
equate drainage furrows are installed, excess water drained from one plot by any means, 
including the BBM, is likely to exacerbate water logging problems in neighbouring plots. 

Taking a wider view of the farming community, perhaps to the watershed level, and 
gaining a better understanding of the interdependencies within and between household 
farming systems, could be expected to lead to a greater understanding of opportunities 
and threats of technology adoption and rural development. 


4.2 Conclusions 


There is substantial evidence that adoption of the BBM technology can lead to improved 
productivity of Vertisols, and that there are opportunities to increase this productivity 
further once farmers become more familiar with the technology. The BBM does save 
labour overall, especially for women and children and particularly in planting. However, 
these labour reductions from planting are largely offset by increased labour requirements 
in other activities, particularly land preparation and weeding. This clarification helps to 
explain the low uptake of the technology to date, despite the availability of the im- 
plement, other related inputs and training. 

The BBM technology is still in the early stages of its adoption, however. Taking the 
cost of the research investment to date, the indications are that the BBM technology 
package will only realise positive welfare benefits if adoption increases significantly. To 
increase adoption, the major concerns of farmers regarding the weight and the cost of 
the BBM have to be reconsidered. In particular, the fact that many farmers are making 
their own adaptations to the maresha to capture some of the benefits of the BBM's 
design, without the disadvantage of the extra weight from the BBM, is encouraging. This 
also highlights the fact that farmers should be more involved in the development of the 
technology to make it more appropriate to their needs and available resources. Given the 
estimates of the cost of production, it is not unreasonable to assume that the cost of the 
BBM to the farmer could be reduced to a more modest level, thereby encouraging adop- 
tion by reducing both the capital outlay and the high risks associated with adoption. 

An important lesson for the future is the need to take a ‘farmer first’ approach to 
technical innovations, so that the concerns of the farmer are listened to early and often. 
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Appendix 1. Summary of previous studies 


1.1 Ethiopian land reform 


Before the revolution in 1974, farmers in many parts of the country had a cropsharing 
arrangement with landlords who took one-third to one-half of the crop as a tithe in 
addition to free labour and gifts. After the revolution “Ethiopian socialism' came into 
being. In 1975, many key financial and manufacturing enterprises were nationalised and 
rural and urban land reforms (villagisation and agrarian socialism) were instigated. 

Between 1976 and 1981, central planning and state control over the economy 
(particularly production, distribution and exchange) were strengthened (Stroud and 
Mulugetta 1992). The Land Reform Declaration of 1975 abolished the old tenancy 
system including all private ownership of land, without compensation, making land 
collectively owned under three arrangements: peasant associations (PAs), producer 
co-operatives (PCs) and state farms. As a result, most peasant farmers still did not have 
secure use of their land. 

Peasant associations accounted for the majority of the cultivated land area that was 
divided in 800-ha units. These were the basis for administering land-use directives from 
the government, administering and conserving public property and settling land cases 
(Table A1). A PA then allotted land to individual farmers. The allotment depended on 
family size, fertility of the land, the number of PA members and the total land area 
available within the PA (Getachew Asamenew et al. 1993a). 

Producer co-operatives were collective farms ranging in size from a few to several 
hundred families. State farms were usually large, mechanised operations managed by 
government agencies that produced higher yielding crops with teff the major strong 
exception (and also possibly sorghum and barley) (Table A2). In 1990, the Ethiopian 
Government officially disbanded PAs and PCs and allowed more secured usufruct to 
land for farmers. 


Table A1. Distribution of land area, production and household by type of production system in 1983. 


Households Cultivated area Production of major 
food grains 
(no. 107) (96) (ha 10 (96) (96 cultivated area) 
PA 8206 98.7 5987 94.7 95.1 
PC 94 Let 114 1.8 1.9 
State farm 18 0.2 222 3.8 3.0 


Source: Stroud and Mulugetta (1992). 


1.2 Grain and straw yields 


A summary of the grain and straw yields was collected from the literature for comparison 
with that found in the farmer survey as discussed in the gross margin analysis (Tables A3 


and A4). 


Table A2. Cereal yields for the main crop season in 1987 (kg/ha) by land arrangement. 


Crop PA PC State farms 
Teff 800 740 170 
Sorghum 1160 940 970 
Barley 1230 980 1220 
Wheat 1170 1020 1430 
Maize 1920 1660 3030 
PA = peasant association; PC = producer co-operative. 
Source: Stroud and Mulugetta (1992). 
Table A3. Ethiopia highland Vertisol crops-Grain and straw yields. 
Grain yield! Straw yield 
Common name Scientific name (kg/ha) (kg/ha) 
Cereals 
Wheat Triticum spp. 610-680! 610-1040 
Teff Eragrostis tef L 530 510-970 
Wheat—improved ++? Triticum aestiuum L. 1640-1730 3260-4390 
Barley Hordeum vulgare 860 850-890 
Legumes 
Chickpea Cicer arietinum 600 
Faba or horse bean Vicia faba L. 750 
Fenugreek Trigonella foenum-graecum 590+ 
Field pea Pisum sativum 730 
Grass pea/rough pea Lathyrus sativus 550+ 620-640 
Haricot bean Phaseolus vulgaris 
Lentils Lens culinaris 500 
Vetch Vicia latyroides 690 
Oilseeds 
Linseed Linum usitatissimum 300 
Noug Guizotia abyssinica 290 
Rapeseed Brassica sp. 
Safflower Carthamus tincotorius 


1. Reference: Srivastava et al. (1993). 


2. Durum (Triticum durum) and Emmer (Triticum dicoccum) variety grain yields, respectively. 


3. Reference: Abate Tedla et al. (1993). 


Source: Getachew Asamenew et al. (19932). 


1.3 Farming systems in Ethiopian highland Vertisol area—Survey results 


As part of a survey of farming systems in the Ethiopian highlands, several sites were sampled and the results are summarised below 
(Tables A5 and A6). This highlights the different systems according to the dominant crop and land preparation methods, which further 
explain the zonal and wereda level differences in yields and crops replaced by BBM-related crops as mentioned in the report. 


Table A4. Yield and farm size results from selected previous studies. 


Grain yield Straw yield 
Average farm (kg/ha) (kg/ha) 
size (ha)! IW LW IW LW Reference? 

Average for all areas 0.5-1.0 1600-2400 2000-6000 McCann (1992) 
Inewari’ (wheat = 42% crops) 18c 1800-2400 800-1200 » 10096 McCann (1992) 

North Shewa (Amhara) Olg 1200-1640 830 4400 3500 Jutzi and Saleem (1992) 
Ginchi' (teff = 50% crops) 3.1c 1500-1800 700-900 McCann (1992) 

West Shewa (Oromiya) 0.5 g 

Dejen (very good soil and yields) 1100-1300 1600 McCann (1992) 

East Gojam (Amhara) 600-1000 2100 1500-1700 Jutzi and Saleem (1992) 
Debre Zeit (East Shewa, Oromiya) 1400 1100 3400 2500 Jutzi and Saleem (1992) 
Were Ilu? 1.7 c 1300 150 2500 1400 Jutzi and Saleem (1992) 
South Wello (Amhara) 0.2 p 


1. McCann (1992) unless otherwise indicated; c = cultivated; g = grazing, p = pasture. 
2. Jutzi and Saleem (1992) improved wheat references relate to high yielding bread wheat variety ET-13 (using 100 ke DAP/ha and 50 kg urea/ha) at Inewari and local wheat 


references relate to Enkoy variety at Bichena (Gojam zone). 
3. Getachew Asamenew et al. (19932) average farm size is 1.9 ha cultivated and 0.1 ha pasture. McCann (1992) yields for local durum wheat and improved wheat (ET 13) and 


prices of EB 160/quintal and EB 220/quintal, respectively. 
4. For comparison, Getachew Asamenew et al. (19932) average farm sizes is 2.6 ha cultivated and 0.5 ha pasture (not including communal grazing areas).5. Getachew Asamenew 


et al. (19932) average farm sizes at Dogollo, South Wello. 


Table A5. Survey results by location and organisation. 


Altitude Sample size Dominant crop/land 
Site Survey year Organisation (masl) (farmers) Preparation 
Dogollo (South 1986 and ILCA 2600 142 Wheat/ridges and 
Wello, Amhara) 1988/89 furrows 
Inewari (North 1986 and ILCA 2600 165 Wheat/BBF-horse/ 
Shewa, Amhara) 1988/89 ox traction 
Ginchi (West 1986 IAR 2200 102 Teff/flat seedbeds 
Shewa, Oromiya) 1988/89 ILCA 
Hidi/Ada/Debre 1988/89 AUA 1900 65 
Zeit (East Shewa) 


Source: Getachew Asamenew et al. (1993a). 


Another study, Assessment of Joint ILCA/ICRISAT/International Board for Soil 
Research and Management (IBSRAM)/GoE (Government of Ethiopia) Research, 
Training and Outreach Project, indicated the difference in crop production systems by 
sites used in the study (Table A6). 


Table A6. Survey sites and production system. 


Field visit sites Change in crop production system with BBM 
Inewari*/Deneba (North Shewa, Amhara) Improved wheat replaces local wheat 
Hidi*/Ada/Debre Zeit (East Shewa, Oromiya) Improved wheat replaces teff 

Dejen*! (East Gojam, Amhara) Teff dominant 

Ginchi* (West Shewa, Oromiya) Improved wheat replaces teff 


* original 1986 JVP project sites. Were Ilu (South Wello, Amhara Region) was originally chosen but in 1992, political 
unrest forced the close of the project. 


1. Wereda on the Fogera plain of Gonder region was also originally chosen but was moved to Dejen after the first year 
due to the traditional low intensity agriculture, heavy seasonal flooding and lack of experience with wheat 
cultivation. The project at Dejen was subsequently closed in 1990. 

2. Efforts by national agencies and NGOs to introduce BBM technology continue (e.g. LAR and MoA at Tulo Bollo and 
Ambo (West Shewa)). 


Source: McCann (1992). 


1.4 ILCA/ILRI BBM/Vertisol technology package verification and 
transfer 
As mentioned in the report, several previous studies concentrating on adoption have 


been undertaken in different areas and these are summarised below in the text and in 


Tables A7 and A8. 


Table A7. Sites and phases of technology package research. 


On-farm monitoring 


Site Phase 1! Phase 2? 

Dogollo*/Were Ilu ( South Wello, 1986-89 
Amhara Region) 

Inewari/Deneba (North Shewa, 1986-89 + 1990-92 1993-95 
Amhara) 

Hidi/Ada/Debre Zeit (East Shewa, 1986-89 + 1990-92 1993-95 
Oromiya) 

Dejen (East Gojam, Amhara) 1987-89 

Ginchi* (West Shewa, Oromiya) 1988-89 + 1990-92 1993-95 

Ginchi watershed? (West Shewa, 1986-94 1994-96 
Oromiya) 


1. Free BBM, seeds and fertiliser under peasant association (PA) and producer co-operative (PC) instruction. 
2. Free BBM, 
Hidi: seed and fertiliser credit from ILCA until 1995, BBM sold to farmers after 1995. 
Inewari/Deneba: seed and fertiliser credit from Oxfam-America, BBM sold to farmers after 1995 and credit 
role given to MoA. 
Ginchi: free seed and fertiliser from MoA or subsidised seed from EARO. 
3. Oxfam-America conducted on-farm transfer trials in 1989. 
4. ILCA and IAR. 
5. The Netherlands grants for Ginchi watershed site, administered by ILRI in Phase 1 and by EARO (contracted 
out to ILRI and others) in Phase 2. 


Notes: Focus of technology popularisation and transfer concentrated at Inewari, Debre Zeit and Ginchi since 1991; 
adoption study conducted using three Phase 2 sites. 


Source: Getachew Asamenew et al. (1993b); M. Jabbar, ILRI (personal communication). 


Table A8. Number of farmers by year in the 
on-farm technology verification and transfer 


studies, 1986-92. 


Year Individual farmers 
1986 56 
1987 61 
1988 67 
1989 53 
1990 158 
1991 240 
1992 340 


Source: Getachew Asamenew et al. (1993b). 


1.5 Sasakawa-Global 2000 and Ministry of Agriculture 


(M. Jabbar, ILRI, personal communication) 


In 1993, Sasakawa-Global 2000 (an American NGO) started a collaborative extension 
programme with the Ministry of Agriculture (MoA) to boost food production. The 
programme included establishment of halfhectare demonstration plots called extension 
management training plots (EMTP) of major food crops on farmers’ fields to demon- 
strate improved production technologies. Other activities included training to extension 


staff at different levels and other logistical support. In 1994, the Vertisol management 
package (VMP; BBM and inputs) was included in the demonstration programme. In 
1995, of 1163 wheat EMTPs established in different parts of the country, 347 were re- 
lated to VMP. Like other EMTPs, development agents (extension staff) in collaboration 
with their supervisors selected farmers for VMP EMTPs. Farmer participation was volun- 
tary on condition that they followed recommended inputs and practices. Production 
inputs were supplied at cost but on credit with 2596 to 5096 down payment for different 
technologies. Credit to buy the BBM was not universal as in some demonstration areas, 
the BBM was not used but seeds and fertilisers were given on credit to farmers using 
hand-made BBFs. 

In 1996, the MoA adopted the EMTP as the methodology for technology dissemi- 
nation including that for VMP (SG-2000 1996). After the 2-year demonstration with SG- 
2000 support, MoA has been implementing the same model since 1996. SG 2000 and 
some NGOs bought the BBM sets from private manufacturers or from the government- 
owned technology centres and delivered them to the specific regional agricultural bu- 
reaux, which in turn allocated them to zonal agricultural offices that allocated them to 
specific wereda agricultural offices. The wereda offices have been distributing them along 
with seeds, fertilisers and herbicides to interested farmers on credit. In some weredas, 
farmers were not willing to buy the BBM set but wanted to borrow it just to make the 
beds. In such cases, BBM service was provided free, but other inputs were given on 
credit. Training for extension agents and potential users is not provided as extensively 
and effectively as in the case of the SG-2000 demonstration programme. A rapid ap- 
praisal in early 1998 identified lack of adequate training as a major deficiency of the 
diffusion programme, so JVP, in collaboration with SG-2000, conducted a training 
course for mid-level extension staff who were expected to train their subordinates. 


1.6 Previous ILRI/ILCA BBM adoption studies 


* A rapid adoption assessment of Vertisol technology, ex post adoption, May-]une 
1992. 

* Adoption of an improved Vertisol management package in Ethiopia, ex post 
adoption, 1993-94. 

* Evaluation of Vertisol/broadbed maker technology, ex post adoption, June 1994. 

* Rapid adoption study 1997—unpublished work (Tables A9 and A10). 

* Adoption pathways for the broadbed maker, ex post adoption, January- December 
1997 (Jabbar et al. 1998). 


Notes 


During 1990-95, on-farm tests continued in three of the five original JVP sites with 
particular focus on farmer adoption behaviour. In the 3 sites, 598 of 1553 households 
(2896) were reported as adopters—defined as having participated in on-farm research and 
tests during 1989-95. 


In 1995/96 a sample of 474 of the 598 adopter households and 111 non-adopter 
households from the 1553 households were surveyed. Of the non-adopters, it was re- 
ported that 5096 had not yet acquired sufficient knowledge about the BBM while 5096 
had acquired knowledge but had not yet decided to adopt the BBM. Of the adopters, 
161 (3496 of adopters) reported using the BBM continuously while 313 (6696) reported 
discontinuous use. 

An analysis of adoption behaviour indicated that the adoption pathway is complex 
and that different factors affect the three given phases, i.e. technology knowledge ac- 
quisition, adoption and usage. 


Table A9. Summary of results from rapid adoption study of the BBM, 1997. 


No. of No. of BBM plots 
farmers BBM sold BBM in Total BBM 
Region Zone surveyed — Wereda BBM source to farmers stock sold * stock 1994 1995 1996 1997 
Amhara North Shewa 6 Inewari ILRI 60 60 
Deneba* 
East 12 RTPC/F 290 310 600 
Gojam Dejen 231 
Enemay 20 30 
Lumame* 
South Wello 6 Were Ilu RTPC/F 20 20 7 
Jama RTPC/F 90 90 20 
Oromiya West Shewa 22 Ginchi RTPC/F 5 8 13 
Becho RTPC/F 100 4l 141 22 349 
East Shewa 11 Gimbichu RTPC/F 22 178 200 22 24 1 3 
Debre Zeit ILRI 21 21 
Totals 57 498 647 1145 44 44 410 30 
Estimated no. of farmers (plots/5) 9 9 82 6 


“number of plots unknown. 


Source: Solomon Gebreselassie, ILRI (personal communication). 


Table A10. Major problems in the adoption of BBM technology package. 


Type of problem 


Problem description 


Crop failure 


Poor drainage 


High labour requirement 


Early planting 


Limited application 


Field operation 


Extension 


Manufacturing 


* Drying of wheat crop due to Septoria and shallow seed covering 
* Increased water holding capacity of the soil from repeated tillage 
* Failure of bed made in friable soil condition vs. hand-made BBF 
* Lower bed height as compared to hand-made BBF 


* Requires one or more extra tillage passes to make the soil more friable 
compared to the traditional tillage practice 


Additional labour is required to maintain BBM/BBF late in the 
season and it also overlaps with teff planting 


* High weeding labour required 
* High weed infestation 
* Subsiding of BBM beds made in dry condition 


* Exposure of planted seed by subsequent rainfall resulting in lower 
seedling emergence 


* Crop isolation—early planted crops are exposed to damage by domestic 
animals 


* Cricket and grasshopper infestation 


Difficult to find appropriate slope in most Vertisol areas at which 
BBM could perform efficiently because most of the places are flat 


* Within Vertisol areas and even with the appropriate slope, there are 
places with high clay content that are not conducive to BBM use 


* The use of BBM is limited to wheat crops while farmers have other 
alternative crops like chickpea, rough pea, etc. that can grow on 
Vertisols that require less labour and no fertiliser inputs and are 
therefore less risky 


* The time gap during which the BBM could be used effectively is very 
narrow 


Frequent failure of the assembly 


* BBM operation requires additional beam and special yoke and these 
are sometimes difficult to obtain 


* The traditional ox-teaming system among single-ox owners cannot 
work for the BBM as farmers are unwilling to lend their oxen as they 
believe the implement is too heavy 


* BBM operation requires intensive and close supervision until the 
farmers are familiar with its operation. However, due to various other 
commitments, the development agents were not in a position to 
provide such supervision 


* Lack of trained development agents 


* BBM is heavy for farmers as well and increases their hardship in 
transporting and assembling 


* Absence of compensation in case of crop failure discourages farmers 
from using the implement the next time 


* Change in the original design of the implement by some 
manufacturers 


* Poor workmanship like poor welding, inappropriate curvature, closed 
end chains etc. 


Appendix 2. Survey forms and tables 
ILRI broadbed maker ex post impact assessment 


Farm impact survey 


Section A. Location information 


1. Region (1 = Tigray, 2 = Amhara, 3 = Oromiya, 4 = Benshangul) 
2. Zone 

3. Wereda 

4. Peasant association 


Section B. Household resources and use 


5. Land use (current season) kert/timad* hectares price (units__) 
a. total cultivated land owned/held 
b. land area used for grazing 
c. land area sharecropped 
d. land area rented/leased out 
e. land area rented/leased in 
f. area of crop land with Vertisol soils 


g. area of vertisol soil with major 
waterlogging problem 
* Kert/timad = 0.25 ha 
6. Under what arrangements is the broadbed maker utilised? 
(1 = sole owner, 2 = shared owner, 3 = leased in, 4 = borrower) 
If 1 above: 
a. how many others is the BBM leased out to ? at what price ? 
(units ) 
If 2 above: 
b. how many others is the BBM shared with ? 
If 3 above: 
c. at what price is the BBM leased in ? (units ) 
If 4 above: 
d. who is the BBM borrowed from? 
7. Indicate the number, type and source of draft animals used with the BBM? 


Owned Borrowed/ Leased out Leased in Price for 

(head) shared (head) (head) leasing in/out 

(head) (units ) 
Cattle/oxen Aa FF 
Horses — — 


Donkeys 2 — — 


Questions—for BBM crops 


Year 


1998 


1997 


1996 


1995 


1994 


8. What crop(s) by area were grown on BBM-prepared 
land? (units 


a) Improved wheat 


b) Maize 


c) Bean 


d) (Indicate if other) 


9. What were grain yields and prices from crops on 
BBM-prepared land? (units yield 


prices ) (estimate for 1998) 
a) Improved wheat 
b) Maize 
c) Bean 


10. What were crop-residue yields, prices and use from 
crops BBM-prepared land? (units yield / 


prices /use) (see codes below) (estimate for 
1998) 


a) Improved wheat 


b) Maize 


c) Bean 


11. What was the cropping system used with BBM?” 
(if 2, indicate crop) 


1. 1 = feed for own animals, 2 = own cattle fattening operation, 3 = own housing material, 4 = own fuel, 


5 = sold for any purpose. 


2. 1 = single crop, 2 = sequential crops (cereal followed by pulse) (indicate second crop 


Questions—for crops replaced by BBM crops 


Year 


1998 


1997 


1996 


1995 


1994 


12. What crop(s) by area and land preparation method 
would you have grown if you had not used the BBM? 
(units area /land preparation - see codes)! 


a) Local wheat 


b) Teff 


c) Chickpea 


d) Rough pea 


e) (Indicate if other) 


13. What were the yields and prices for the crop(s) above 
that BBM-grown crops replaced? (units 
yields prices 


a) Local wheat 


b) Teff 


c) Chickpea 


d) Rough pea 


14. What were the crop-residue yields, prices and use for 
the crop(s) above that BBM-grown crops replaced? (units 


yields / prices. / use) (codes) 


a) Local wheat 


). 


b) Teff 


c) Chickpea 


d) Rough pea 


1. 
25 


1 = hand-made BBF, 2 = flat-bed planting, 3 = drainage furrows, 4 = ridges and furrows (shurube). 
1 = feed for own animals, 2 = own cattle fattening operation, 3 = own housing material, 4 = own fuel, 
5 = sold for any purpose). 


15. When the broadbed maker technology is used, indicate which of the following 


elements of the package are also used? 


a. improved wheat varieties (name , quantity ) 
b. early planting (month early, mid, late ) 
c. N fertiliser (quantity (units) , frequency. ) 
d. DAP fertiliser (quantity (units) , frequency. ) 
e. Herbicide/pesticide/insecticide (total cost for season (units) ) 

f. credit for BBM (amount ) 

g. credit for BBM inputs (amount ) 


16. Have you participated in an agricultural development project related to the BBM? 


(1 = Yes, 0 = No) 
Indicate which project 
Indicate the organisation involved 


Section C. Labour implications 


17. Indicate how the use of BBM has changed the labour requirements compared to 


non-BBM crop production labour requirements. 


Labour saved Extra labour 

Activity (days) required (days) 
a. Male adult land preparation 

planting 

harvesting 

threshing 

other 
b. Female adult 
c. Child 


18. Other comments 


Zonal agricultural bureau survey 


1. Region 

2. Zone 

3. Indicate the number of BBMs distributed and number of farmers who have used the 
BBM by year and wereda in your zone as per the following table: 


1995 1996 1997 1998 
Wereda BBM Farmer BBM Farmer | BBM Farmer BBM Farmer 


(Note that 1992, 1993 and 1994 were included in the original survey form but were redundant as no data were 
recorded for these years). 


4. Who manufactured, supplied BBM? 


Manufacturer Supplier Number of BBM 
1 
2 
3 


5. What inputs were supplied? 
Improved seed (1) 
Fertiliser (2) 
Pesticide/insecticide (3) 
None (4) 
6. Has credit been supplied? 
No (0) 
Yes (1) 
7. If credit has been supplied, for what purpose? 
8. Has training been given for development agents and other experts in your zone? 
No (0) 
Yes (1) 


9. If training has been supplied, indicate the type of training and number of participants 
in each type of training. 


Number of participants 


Training type Year DAs Farmers 
1 
2 
3 


Wereda agricultural bureau survey 


Form No. FORMNUM 
Region 

Zone 

Wereda 


Please indicate, suppliers and manufacturers of BBM, number of PAs covered, number of BBM distributed, number of farmers used 
BBM, and amount of inputs supplied by year in your wereda as per the following table: 


No. of BBMs distributed Inputs supplied (kg/year) for BBM 
Supp- Manut No. of Wereda Sold to No. of Improved seed 
Year liers acturers PAs covered store farmers farmers (wheat) Fertiliser Chemicals 


5. Has credit been supplied? O7» No 1= Yes 

6. If yes, for what purpose? 

7. Please indicate the interest rate charged 

8. Has training been given for development agents and other experts in your wereda? O = No, 1 = Yes 
9. If yes, indicate the types of training and number of participants in each training. 


Year Type of trainin: No. of participants 
yp 8 


DAs Farmers Asst. DAs 


10. Maximum improved wheat yield from using BBM package (kg/ha) 
11. Minimum improved wheat yield from using BBM package (kg/ha) 
12. Maximum improved wheat straw yield from using BBM package (kg/ha) 
13. Minimum improved wheat straw yield from using BBM package (kg/ha) 
14. Maximum local wheat yield (kg/ha) 
15. Minimum local wheat yield (kg/ha) 
16. Current price of improved wheat (birr/quintal) 
17. Current price of local wheat (birr/quintal) 
18. Current price of teff (birr/quintal) 
19. Current price of teff straw (birr/donkey load) 
20. Current price of maize (birr/qt) 
21. Current price of chickpea (birr/quintal) 
22. Current price of rough pea (birr/qt) 
23. Current prices of inputs: 
Improved wheat seed (birr/quintal) 
DAP fertiliser (birr/quintal) 
Urea fertiliser (birr/quintal) 
Herbicides (birr/litre) 
24. What are main advantages with BBM within the wereda 
25. What are the main problems associated with BBM with the wereda 


Appendix 3. Data conversion assumptions 
General 


* Land units (ha): kert/timad = 0.25 ha 
* Conversion of animal in-kind lease payments (birr per head): 100 kg of teff grain per 
head of cattle valued at EB 2/kg 
e Crop yield units (kg): 1 quintal = 100 kg 
e Crop residue units (kg): Donkey loads converted into kg based on the following 
differential weights per donkey load: 
Wheat = 43 kg 
Teff = 53 kg 
Oats = 48 kg 
Barley = 39 kg 
Chickpea = 61 kg 
Rough pea = 61 kg 
Lentil = 61 kg 
Horse bean = 61 kg 


Appendix 4. Gross margins, economic surplus model and 


e. 
assumptions 
Ethiopia gross margin estimates (1998) (US$/ha). 
LW! IW? IW IW IW Teff Chickpea | Rough pea Maize 
Lease out Lease in 
Crop Buy 
BBM/cattle arrangements BBM BBM/cattle BBM/cattle Borrow 
Costs 
Cattle 36 
Inputs 39 135 135 135 135 69 13 13 4 
Interest—inputs 4 9 9 9 9 8 
BBM 36 4 4 
Interest--BBM 4 4 
Risk premium--BBM use 13 9 9 9 
Subtotal (USS/ha) 43 184 152 184 144 77 13 13 4 
Subtotal (EB/ha) 301 1283 1061 1284 1006 536 89 89 25 
Returns 
Grain 208 355 355 355 355 271 263 176 207 
Straw 8 35 35 35 35 8 5 3 3 
Revenue--BBM 4 
Revenue--cattle 36 
Subtotal (US$/ha) 216 390 394 390 390 280 268 179 210 
Subtotal (EB/ha) 1506 2119 2141 2719 2719 1948 1866 1247 1464 
Gross margins (USS/ha) 173 206 242 206 246 203 255 166 206 
Gross margins (EB/ha) 1204 1436 1686 1436 1714 1412 1778 1158 1439 


1. LW 7 local wheat. 
2. IW = improved wheat. 


Gross 
margin 96 


change 
Costs EB/ha US$/ha Gross margins EB/ha US$/ha US$/ha 
Difference IW/borrow—LW 704 101 Difference [W/borrow—LW 509 (2 42 
Difference TW/buy--LW 982 141 Difference TW/buy--LW 232 33 19 
Difference IW/borrow—teff 469 67 Difference IW/borrow—teff 301 43 21 
Difference IW/buy—teff 747 107 Difference IW/buy—teff 24 3 


Exchange rate = 1998; EB/ha = 6.97; US$/ha = 1. 


Grain returns assumptions. 


Yield Price Return 
Crops Reference kg/ha EB/kg EB/ha US$/ha US$/t 
Local wheat Survey 1052 1.38 1452 208 198 
Improved wheat Survey 1720 1.44 2477 355 207 
Teff Survey 1133 1.67 1892 271 240 
Chickpea Survey 1430 1.28 1830 263 184 
Rough pea Survey 1391 0.88 1224 176 126 


Maize Survey 2400 0.6 1440 207 86 


Residue returns assumptions. 


Yield Price Return 
Crops Reference kg/ha EB/kg EB/ha US$/ha US$/t 
Local wheat Survey 142 0.38 54 7.7 1.1 
Improved wheat Survey 970 0.25 243 34.8 33.7 
Teff Survey 225 0.25 56 8.1 1.8 
Chickpea Survey 225 0.16 36 5.2 1.2 
Rough pea Survey 142 0.16 23 3.3 0.5 
Maize Estimation 200 0.12 24 34 0.7 


Notes: 

* The grain prices for local wheat and improved wheat are significantly lower in the farm survey used here 
than in the WAB survey. 

* The grain prices for teff, chickpea and rough pea are somewhat lower in the farm survey used here than 
in the WAB survey. 

* The grain yields for all grain except improved wheat are lower in the literature. 

* The crop residue yields reported in the farm survey are much lower than those in the literature, 
presumably because of their on-farm use. 

* The crop residue yield for improved wheat from the farm survey used here is lower than estimated in the 


WAB survey. 


Local wheat-average cost of variable inputs-ILRI. * 


Inputs Rate Cost EB/ha USS/ha 
Fert 35 kg/ha 2.5 birr/kg 88 12.6 
Seed 90 kg/ha 1.4 birr/kg 126 18.1 
Hir. weed 3 pers. days 6.0 birr/day 18 2.6 
Hir. harv 5 pers. days 8.0 birr/day 40 5.7 
Total 272 39.0 


* M.A. Jabbar (ILRI, personal communication). 
Fert = fertiliser; Hir. weed = labour for weeding; Hir. harv = hired labour for harvesting; 
Pers. days = person days. 


Improved wheat-average cost of variable inputs per hectare-survey. 


Inputs Rate Cost EB/ha US$/ha 
Fert-DAP 100 kg/ha 2.3 birr/kg 234 33.6 
Fert-Urea(2) 100 kg/ha 1.8 birr/kg 184 26.4 
Seed 150 kg/ha 2.8 birr/kg 420 60.3 
Herbicide 1 litre/ha 47 birr/litre 47 6.7 
Lab = L. wheat 3 pers. days 6 birr/day 18 2.6 
Lab = L. wheat 5 pers. days 8 birr/day 40 5.7 
Total 943 135.3 


Note: 50 kg/ha for urea is reported in the literature but not in the farm survey. 
Labour taken from local wheat estimate above 
Subtotal on BBM technology inputs = 885 127 


The average amount of credit taken for these inputs in survey = 570 82 
Fert. = fertiliser; Lab = L. wheat = labour (local wheat); Pers. = person. 


Teff-average cost of variable inputs-ILRI. * 


Inputs Rate Cost Birr/ha US$/ha 
Fert — DAP 103 kg/ha 2.5 birr/kg 252 36.2 
Seed 65 kg/ha 2 birr/kg 127 18.2 
Lab weed 4 pers. days 6 birr/day 24 3.4 
Lab harvest 10 pers. days 8 birr/day 80 11.5 
Total 483 69.3 


* M.A. Jabbar (ILRI, personal communication). 
Lab = labour; pers. = person; Lab weed = labour (weeding); Lab harvest = Labour (harvesting). 


Chickpea/rough pea—average cost of variable inputs (ILRI). 


Input Rate Cost 


EB/ha US$/ha 


Seed 50 kg/ha 1.8 birr/kg 


88.50 12.70 
89 13 


Maize—average cost of variable inputs (ILRI) 


Input Rate Cost EB/ha US$/ha 
Seed 24 kg/ha 1 birr/kg 24.96 3.58 
25.0 4.0 

BBM-use costs—survey. 
Items EB/ha US$/ha 
Average cost of purchasing BBM—Yr 1 250 
Average price of leasing BBM 28 
Average price of leasing cattle 250 
Intevest. 
Items EB 96 EB/ha US$/ha 
Average interest inputs, local wheat 272 11 30 4.3 
Average interest on credit for inputs 570 11 63 9.0 
Average interest on credit for BBM 250 11 28 3.9 
Average interest inputs, teff 483 11 53 1.6 
Risk premium 

Improved wheat, and inputs 820 11 90 12.9 

Improved wheat—inputs 570 11 63 9.0 


Improved wheat versus local wheat-Grain. 


1 2 3 4 5 6 7 8 9 10 
PeS AbPeD AGR Total wheat All wheat CPI Real Av. yield Av. yield 
produced nominal 1998-1 price new traditional 
(t) price (birr/t) technology technology 
(birr/t) (t/ha) (t/ha) 
Year E e Q P Yn Yt 
1986 0.8 04 856,000 1360 0.459 2965 
1987 0.8 0.4 813,000 1360 0.448 3038 
1988 0.8 0.4 836,000 1360 0.479 2837 
1989 0.8 0.4 845,000 1360 0.517 2632 
1990 0.8 0.4 867,000 1360 0.543 2503 
1991 0.8 0.4 890,000 1360 0.738 1844 
1992 0.8 0.4 930,000 1360 0.815 1668 
1993 0.8 0.4 897,000 1360 0.844 1611 
1994 0.8 0.4 1,023,914 1360 0.844 1612 1.72 1.052 
1995 0.8 0.4 1,118,179 1310 0.908 1443 1.72 1.052 
1996 0.8 0.4 996,829 1430 0.949 1508 1.72 1.052 
1997 0.8 0.4 1,106,785 1460 0.913 1598 1.72 1.052 
1998 0.8 0.4 1,404,253 1460 1 1460 1.72 1.052 
1999 0.8 04  AAGR 1523912 1460 1.095 1334 
2000 0.8 0.4 8.5 1,654,082 1460 1.198 1219 
2001 0.8 0.4 1,796,043 1460 1.311 1113 
2002 0.8 0.4 1,951,630 1460 1.436 1017 
2003 0.8 0.4 2,123,791 1460 1.571 929 
2004 0.8 0.4 2,317,809 1460 1.72 849 
2005 0.8 0.4 2,544,012 1460 1.883 775 


2006 0.8 0.4 2,824,044 1460 2.061 708 


Improved wheat versus local wheat-Grain. 


11 12 13 14 15 16 17 18 19 

Yield AGR Total area Total area Adoption Average Proportionate Nominal Real 

increase under under rate national production adoption adoption 
(t/ha) production production new (proportion yield increase cost cost 

both technologies technologies of the area) (t/ha) per total area per area 

(ha) (ha) (t) (birr/ha) (birr/ha) 
Year dY A Ym < WA  j^dY't/Ym dC 
1986 0.668 661,860 - 1.29 0 786 1713 
1987 0.668 680,000 - 1.2 0 786 1755 
1988 0.668 700,000 E 1.19 0 786 1639 
1989 0.668 680,000 - 1.24 0 786 1520 
1990 0.668 680,000 - 1.28 0 786 1446 
1991 0.668 690,000 - 1.29 0 186 1065 
1992 0.668 625,000 - 1.49 0 786 964 
1993 0.668 143,000 2 1.21 0 786 931 
1994 0.668 769,340 101 0.0001 1.33 0 786 931 
1995 0.668 890,800 130 0.0001 1.26 0 786 865 
1996 0.668 807,480 131 0.0002 1.23 0 786 828 
1997 0.668 787,720 142 0.0002 1.41 0 786 860 
1998 0.668 1,040,410 208 0.0002 1.35 0 786 786 
1999 0.668 AAGR 1,141,746 445 0.0004 1.33 0 786 718 
2000 0.668 9.7 1,252,952 954 0.0008 1.32 0 786 656 
2001 0.668 1,374,990 2,042 0.0015 1.31 0.001 786 599 
2002 0.668 1,508,913 4,316 0.0029 1.29 0.001 786 541 
2003 0.668 1,655,882 9,390 0.0056 1.28 0.003 786 500 
2004 0.668 1,817,165 20,204 0.011 1.28 0.006 786 457 
2005 0.668 1,994,156 43,696 0.0214 1.28 0.011 786 417 


2006 0.668 2,188,387 95,495 0.0418 1.29 0.022 786 381 


Improved wheat versus local wheat-Grain. 


20 21 22 23 24 25 26 27 
Wheat grain All grain and residues values 
Real adoption ^ Proportionate Net proportionate Quantity Change in total Change in Change in consumer Change in 
cost cost cost reduction increase economic total surplus producer 
(birr/t) increase from technology (t) surplus economic (birr 109) surplus 
(birr 109) surplus (birr 109) 
(birr 109) 
Year I= dC*t/Ym c=]/P k=j/PeS c dQ = QeEk/(E*e) ATS = kPQ - 0.5kPdQ DCS = dP(Q - 0.5dQ) dPS 
1986 0 0 0 0 E = S 7 
1987 0 0 0 0 x B - 2 
1988 0 0 0 0 7 7 g 7 
1989 0 0 0 0 = - - 7 
1990 0 0 0 0 B zi = 7 
1991 0 0 0 0 = - œ x 
1992 0 0 0 0 = - E j 
1993 0 0 0 0 E ui 7 i 
1994 0.1 0 0 7 0 0.26 0 0 
1995 0.1 0 0 8 0 0.28 0 0 
1996 0.1 0 0 10 0 0.29 0 0 
1997 0.1 0 0 11 0 0.35 0 0 
1998 0.1 0 0 16 0 0.43 0 0 
1999 0.2 0 0 35 0 0.8 0 1 
2000 0.4 0 0 75 0 1.51 0 Í 
2001 0.7 0.001 0 161 1 2.83 0 3 
2002 1.2 0.001 0.001 345 1 5.32 1 5 
2003 2.2 0.002 0.001 739 3 10 1 9 
2004 3.9 0.005 0.003 1582 5 18.8 2 17 
2005 7 0.009 0.005 3386 10 35.39 4 32 
2006 12.4 0.017 0.01 1245 19 66.62 7 59 


Improved wheat versus local wheat-Grain. 


28 29 30 31 32 33 34 

RAE (Research R&E R&E US/birr R&E Real R&E Real R&E Net change US$ 

and Extension) other Total (XR) Total Total Total in economic ( 105) 

ILRI Highlands (US$ 10) (US$ 109 (birr 106) (birr 109 (US$ 109 surplus 
Year (US$ 106) (birr 105) 
1986 0.94 0.47 1.04 2.07 2.1 4.7 2.3 -4.7 -23 
1987 0.97 0.48 1.06 2.07 2.2 4.9 24 -4.9 -2.4 
1988 1.24 0.62 1.37 2.07 2.8 5.9 2.9 -5.9 -2.9 
1989 1.15 0.58 1.27 2.07 2.6 5.1 2.5 -5.1 -2.5 
1990 1.36 0.68 1.49 2.07 3.1 5.7 2.7 -5.7 -2.7 
1991 1.08 0.54 1.19 2.07 2.5 3.3 1.6 -3.3 -1.6 
1992 0.78 0.39 0.86 5.01 4.3 5.3 1.1 -5.3 -1.1 
1993 0.56 0.28 0.61 5.41 3.3 4 0.7 -4 -0.7 
1994 0.48 0.24 0.53 6.16 33 3.9 0.6 -3.6 -0.6 
1995 0.65 0.32 0.71 6.28 4.5 4.9 0.8 -4.6 -0.7 
1996 0.73 0.37 0.81 6.36 5.1 5.4 0.8 -5.1 -0.8 
1997 0.62 0.31 0.68 6.69 4.5 5 0.7 -4.6 -0.7 
1998 0.67 0.34 0.74 6.97 5.1 5.1 0.7 -4.7 -0.7 
1999 0.67 0.34 0.74 6.97 5.1 4.7 0.7 -3.9 -0.6 
2000 0 6.97 0 0 0 1.5 02 
2001 0 6.97 0 0 0 2.8 0.4 
2002 0 6.97 0 0 0 5.3 0.8 
2003 0 6.97 0 0 0 10 14 
2004 0 6.97 0 0 0 18.8 2.7 
2005 0 6.97 0 0 0 35.4 3.1 
2006 0 6.97 0 0 0 66.6 9.6 


Economic surplus model assumptions. 


The small country case (commodities not traded). Linear supply and demand curves assumed, with a parallel technology induced supply shift. 


Column Assumption/Source of information 

1 Year: annual benefits are projected for 20 years after research commences (t = 1, ..., 20) 

2 PeS: price elasticity of supply-(manual estimated at 1—should be adjusted for time, changes in price and quantity and shifts) 

3 AbPeD: absolute value of price elasticity of demand—(manual estimated at 0—see comment above) 

4 Average annual growth rate (AAGR) in wheat production—estimated FAO 1986-1998 

5 Total wheat production 1994/95- 1998/99 CSA and 1986/93 FAO; extrapolated forwards to 2006 with AAGR estimate (column 4) * yield 
difference by area of new production 

6 Nominal price for all wheat Central Statistics Authority (CSA), 1994/95 to 1998/99—extrapolated forward/back 

7 Consumer Price Index (CPI), National Bank of Ethiopia Quarterly Bulletin--extrapolated forward from 1987 using estimated AAGR 1987-1997 
Average yields for improved wheat taken from farm survey data 

10 Average yields for traditional wheat taken from farm survey data 

11 Yield increase taken as the difference between 9 and 10 and extrapolated forward and backward 

12 Average annual growth rate in wheat production area—estimated FAO 1986-1998 

13 Total area wheat production 1994/5-1998/9 from CSA and 1986 to 1993 from FAO statistics; extrapolated forwards via AAGR estimate from CSA 
data in column 1 1 

14 Estimate from information in column 13 and 15 to obtain area 

15 Adoption rate; area of new technology as a proportion of the total area planted—base ride survey results; actual area check with 1998 survey; 2006 
land area with maximum land area assumed bottom of sigmoidal out curve in 1994 

17 Proportional production increase: increase in quantity produced as a share of total quantity 

18 Nominal adoption cost per total area—gross margin estimate for improved wheat (“borrow a BBM”) versus local wheat extrapolated forward and back; 
allocated at 80% to grain and 20% to residues 

21 Proportional cost increase: Increase in variable input costs required to achieve the yield change/production increase 

28 Research and extension (R&E ) costs—ILRI Highlands Programme total operating costs and salaries—assumed to discontinue from 2000 

29 R a’ costs—Expenditure by others—particularly in JVP—assumed at 50% of value in column 28—assumed for 1998 and to discontinue from 2000 
onwar 

30 R&E costs—Total based on 50% of 28 related to BBM with 20% overhead cost plus column 29 

31 Exchange rate from National Bank of Ethiopia, Quarterly Bulletin, Vol 13. No. 4, 1999—assumed to continue 1998 onward 


Improved wheat versus local wheat-Straw. 


1 2 3 4 5 6 7 8 9 10 
Pes AbPeD Total wheat Total wheat All wheat CPI Real Av. yield Av. yield 
produced residue residue 1998 = 1 price new tech. trad. tech. 
(t) produced Nominal price (birr/t) (t/ha) (t/ha) 
(t) (birr/t) 

Year E e Q P Yn Yt 
986 0.8 0.4 856,000 479,000 250 0.459 545 
987 0.8 0.4 813,000 455,280 250 0.448 559 
988 0.8 0.4 836,000 468,160 250 0.479 522 
989 0.8 0.4 845,000 473,200 250 0.517 484 
990 0.8 0.4 867,000 485,520 250 0.543 460 
991 0.8 0.4 890,000 498,400 250 0.738 339 
992 0.8 0.4 930,000 520,800 250 0.815 307 
993 0.8 0.4 897,000 502,320 250 0.844 296 
994 0.8 0.4 1,023,914 573,392 250 0.844 296 0.97 0.14 
995 0.8 0.4 1,118,179 626,180 250 0.908 215 0.97 0.14 
996 0.8 0.4 996,829 558,224 250 0.949 264 0.97 0.14 
997 0.8 0.4 1,106,785 619,800 250 0.913 214 0.97 0.14 
998 0.8 0.4 1,404,253 786,382 250 1 250 0.97 0.14 
999 0.8 0.4 1,523,912 853,391 250 1.095 228 

2000 0.8 0.4 1,654,082 926,286 250 1.198 209 

2001 0.8 04 1,796,043 1,005,784 250 1.311 191 

2002 0.8 0.4 1,951,630 1,092,913 250 1.436 174 

2003 0.8 0.4 2,123,791 1,189,323 250 1.571 159 

2004 0.8 04 2,317,809 1,297,973 250 1.72 145 

2005 0.8 04 2,544012 1,424,647 250 1.883 133 

2006 0.8 04 2,824044 1,581,465 250 2.061 121 


Column 4: as above; column 5: assuming residues are 0.56 the quantity of grain; column 6: extrapolating 1998 survey estimate forward/back. 


Improved wheat versus local wheat-Straw. 


11 12 13 14 15 16 17 18 19 
Yield Tot. area Tot. area Adoption Av. nat. Prop. prod. Nominal Real Real 
increase under prod under prod rate yield increase adopt. cost adopt. cost adopt. cost 
(t/ha) both tech. new tech. (prop. area) (t/ha) per tot. area per area per output 
(ha) (ha) (birr/ha) (birr/ha) (birr/t) 

Year dY A t Ym=Q/A J= dY't/Ym dC I = dC*t/Ym 

1986 0.83 661,860 - 0 0 0 196 428 0 

1987 0.83 680,000 - 0 0.67 0 196 439 0 

1988 0.83 700,000 = 0 0.67 0 196 410 0 

1989 0.83 680,000 - 0 0.7 0 196 380 0 

1990 0.83 680,000 - 0 0.71 0 196 361 0 

1991 0.83 690,000 S 0 0.72 0 196 266 0 

1992 0.83 625,000 - 0 0.83 0 196 241 0 

1993 0.83 743,000 - 0 0.68 0 196 233 0 

1994 0.83 769,340 101 0 0.75 0 196 233 0 

1995 0.83 890,800 130 0 0.70 0 196 216 0 

1996 0.83 807,480 131 0 0.69 0 196 207 0 

1997 0.83 787,720 142 0 0.79 0 196 215 0 
1998 0.83 040,410 208 0 0.76 0 196 196 0.1 
1999 0.83 141,746 445 0 0.75 0 196 179 0.1 
2000 0.83 252,952 954 0.001 0.74 0.001 196 164 0.2 
2001 0.83 374,990 2,042 0.001 0.73 0.002 196 150 0.3 
2002 0.83 508,913 4,376 0.003 0.72 0.003 196 137 0.5 

2003 0.83 655,882 9,390 0.006 0.72 0.007 196 125 1 
2004 0.83 817,165 20,204 0.011 0.71 0.013 196 114 1.8 
2005 0.83 994,156 43,696 0.021 0.71 0.025 196 104 3.1 
2006 0.83 2,188,387 95,495 0.042 0.72 0.048 196 95 5.5 


Improved wheat versus local wheat-Straw. 


20 21 22 23 24 25 
Prop. cost Net prop. Quantity Change in tot. Change in consumer Change in 
increase cost redn. increase economic surplus surplus producer surplus 
from techn. (0 (birr 109 (birr 109 (birr 109 

Year c=I/P k=j/PeS c dQ=QeEk/(E+e) dTS=kPQ 5kPdQ dCS=dP(Q 0.5dQ) dPS 
1986 0 0 0 s - = 
1987 0 0 0 * = - 
1988 0 0 0 = = B 
1989 0 0 0 = - = 
1990 0 0 0 = B = 
1991 0 0 0 = = = 
1992 0 0 0 S - S 
1993 0 0 0 S - = 
1994 0 0 7 0.01 0 0.01 
1995 0 0 9 0.01 0 0.01 
1996 0 0 9 0.01 0 0.01 
1997 0 0 10 0.01 0 0.01 
1998 0 0 14 0.01 0 0.01 
1999 0 0 30 0.03 0.01 0.02 
2000 0.001 0 64 0.05 0.02 0.03 
2001 0.002 0 137 0.10 0.03 0.07 
2002 0.003 0 293 0.19 0.06 0.13 
2003 0.006 0 627 0.37 0.12 0.25 
2004 0.012 0 1342 0.73 0.24 0.49 
2005 0.024 0.01 2872 1.43 0.48 0.95 


Improved wheat versus teff-Grain. 


1 2 3 4 5 6 7 8 9 10 
PeS AbPeD AGR Tot. teff Teff CPI Real Av. yield Av. yield 
and IW nominal 1998-1 price IW teff 
produced price (birr/t) (t/ha) (t/ha) 
(t) (birr/t) 

Year E e Q P Yn Xt 

1986 0.8 0.4 511,289 1600 0.459 3488 

1987 0.8 0.4 574,482 1600 0.448 3575 

1988 0.8 0.4 645,485 1600 0.479 3338 

1989 0.8 0.4 725,264 1600 0.517 3096 

1990 0.8 0.4 814,904 1600 0.543 2944 

1991 0.8 0.4 915,622 1600 0.738 2169 

1992 0.8 0.4 1,028,789 1600 0.815 1963 

1993 0.8 0.4 1,155,943 1600 0.844 1896 

1994 0.8 0.4 1,298,812 1600 0.844 1896 1.72 1.13 

1995 0.8 0.4 1,713,646 1540 0.908 1696 1.72 1.13 

1996 0.8 0.4 2,086,446 1460 0.949 1539 1.72 1.13 

1997 0.8 0.4 1,307,889 1690 0.913 1850 1.72 1.13 

1998 0.8 0.4 1,669,601 1690 1 1690 1.72 1.13 

1999 0.8 0.4  AAGR 1,853,755 1690 1.095 1544 

2000 0.8 0.4 Oll 2,058,677 1690 1.198 1411 

2001 0.8 0.4 2,287,176 1690 1.311 1289 

2002 0.8 0.4 2,542,907 1690 1.436 1177 

2003 0.8 0.4 2,831,019 1690 1.571 1075 

2004 0.8 0.4 3,159,433 1690 1.72 983 

2005 0.8 0.4 3,541,419 1690 1.883 898 


2006 0.8 0.4 4,000,768 1690 2.061 820 


Improved wheat versus teff-Grain. 


11 12 13 14 15 16 17 18 19 
Yield AGR Tot. area Tot. area Adoption Av. Nat. Prop. prod. Nominal Real 
increase under prod. under prod. rate yield increase adopt. cost adopt. cost 
(t/ha) both tech. new tech. (prop. (t/ha) per tot. area per area 
(ha) (ha) area) (birr/ha) (birr/ha) 

Year dY A (t) Ym = Q/A j = dY*t/Ym dC 

1986 0.59 1,363,016 - 0.38 0 598 1303 
1987 0.59 1,418,331 - 0.41 0 598 1335 
1988 0.59 1,475,891 - 0.44 0 598 1247 
1989 0.59 1,535,787 - 0.47 0 598 1156 
1990 0.59 1,598,113 - 0.51 0 598 1100 
1991 0.59 1,662,969 - 0.55 0 598 810 
1992 0.59 1,730,457 - 0.59 0 598 733 
1993 0.59 1,800,683 - 0.64 0 598 708 
1994 0.59 1,873,760 246 0 0.69 0 598 108 
1995 0.59 2,131,780 311 0 0.80 0 598 658 
1996 0.59 2,210,255 358 0 0.94 0 598 630 
1997 0.59 1,747,190 314 0 0.75 0 598 654 
1998 0.59 2,083,190 417 0 0.80 0 598 508 
1999 0.59 AAGR 2,164,434 844 0 0.86 0 598 546 
2000 0.59 3.9 2,248,847 1,710 0.001 0.92 0 598 499 
2001 0.59 2,336,552 3,465 0.001 0.98 0.001 598 456 
2002 0.59 2,427,678 7,020 0.003 1.05 0.002 598 416 
2003 0.59 2,522,357 14,224 0.006 1.12 0.003 598 380 
2004 0.59 2,620,729 28,818 0.011 1.21 0.005 598 347 
2005 0.59 2,722,938 58,386 0.021 1.30 0.01 598 317 
2006 0.59 2,829,132 118,293 0.042 1.41 0.017 598 290 


Column 4 1994-98 figure from CSA teff * column 5; thereafter AAGR applied to column 4 only. 


Improved wheat versus teff-Grain. 


20 21 22 23 24 25 26 
Real Prop. cost Net prop. Quantity Change in tot. Change in Change in 
adopt. cost increase cost redn. increase Economic consumer producer 
per output from techn. (t) surplus surplus surplus 
(birr/t) (birr 109 (birr 109 (birr 109) 
Year -dC'/Ym | c-I/P. k-j/PeS c  dQ-QeEk/(E*e) | ATS-kPQ 5kPAQ dCS-dP(Q 0.540) dPS 
1986 0 0 0 0 z - > 
1987 0 0 0 0 = " E 
1988 0 0 0 0 2 =- > 
1989 0 0 0 0 N S = 
1990 0 0 0 0 = S = 
1991 0 0 0 0 - = - 
1992 0 0 0 0 E S a 
1993 0 0 0 0 a > = 
1994 0.1 0 0 24 0 2 0 
1995 0.1 0 0 29 0 E 0 
1996 0.1 0 0 31 0 = 0 
1997 0.2 0 0 32 0 = 0 
1998 0.1 0 0 43 0 S 0 
1999 0.2 0 0 86 1 = 1 
2000 0.4 0 0 175 1 = 1 
2001 0.7 0.001 0 355 2 = 2 
2002 1.1 0.001 0 719 3 E 3 
2003 1.9 0.002 0 1456 6 - 6 
2004 3. 0.003 0 2950 11 = 11 
2005 5.2 0.006 0.01 5977 20 E 20 
2006 8.6 0.01 0.01 12110 37 S 31 


Improved wheat versus teff-Straw. 


1 2 3 4 5 6 7 8 9 10 
PeS AbPeD  Totalteffand IW Tot. teff & IW Teff res. CPI Real Av. yield Av. yield 
produced residues nominal 1998-1 price new tech trad tech 
(t) produced price (birr/t) (t/ha) (t/ha) 
(t) (birr/t) 

Year E e Q P Yn Yt 

1986 0.8 0.4 511,289 153,387 300 0.459 654 

1987 0.8 0.4 574,482 172,345 300 0.448 670 

1988 0.8 0.4 645,485 193,646 300 0.479 626 

1989 0.8 0.4 725,264 217,579 300 0.517 580 

1990 0.8 0.4 814,904 244,471 300 0.543 552 

1991 0.8 0.4 915,622 274,687 300 0.738 407 

1992 0.8 0.4 1,028,789 308,637 300 0.815 368 

1993 0.8 0.4 1,155,943 346,783 300 0.844 355 

1994 0.8 0.4 1,298,812 389,644 300 0.844 356 0.97 0.225 

1995 0.8 0.4 1,713,646 514,094 300 0.908 330 0.97 0.225 

1996 0.8 0.4 2,086,446 625,934 300 0.949 316 0.97 0.225 

1997 0.8 0.4 1,307,889 392,367 300 0.913 328 0.97 0.225 

1998 0.8 0.4 1,669,601 500,880 300 1 300 0.97 0.225 

1999 0.8 0.4 1,853,755 556,126 300 1.095 274 

2000 0.8 0.4 2,058,677 617,603 300 1.198 250 

2001 0.8 0.4 2,287,176 686,153 300 1.311 229 

2002 0.8 0.4 2,542,907 162,872 300 1.436 209 

2003 0.8 0.4 2,831,019 849,306 300 1.571 191 

2004 0.8 0.4 3,159,433 947,830 300 1:72. 174 

2005 0.8 04 3,541,419 1,062,426 300 1.883 159 

2006 0.8 0.4 4,000,768 1,200,230 300 2.061 146 


Column 5: assuming residues are 0.3 the quantity of grain—slightly higher than teff proportion given the higher wheat residue proportion; column 6: 


extrapolating 1998 survey estimate forward/back. 


Improved wheat versus teff-Straw. 


11 12 13 14 15 16 17 18 
Yield Tot. area Tot. area Adoption Av. nat. Prop. prod. Nominal Real adopt. 
increase. under prod. under prod. rate yield increase adopt. cost cost 
(t/ha) both tech. new tech. (prop. area) (t/ha) per tot. area per area 
(ha) (ha) (birr/ha) (birr/ha) 

Year dY A t Ym > WA j=dY*t/Ym dC 
1986 0.745 1,363,016 - 0 0.11 0 149 326 
1987 0.745 1,418,331 - 0 0.12 0 149 334 
1988 0.745 1,475,891 - 0 0.13 0 149 312 
1989 0.745 1,535,787 - 0 0.14 0 149 289 
1990 0.745 1,598,113 - 0 0.15 0 149 275 
1991 0.745 1,662,969 - 0 0.17 0 149 203 
1992 0.745 1,730,457 - 0 0.18 0 149 183 
1993 0.745 1,800,683 - 0 0.19 0 149 177 
1994 0.745 1,873,760 246 0 0.21 0 149 177 
1995 0.745 2,131,780 311 0 0.24 0 149 165 
1996 0.745 2,210,255 358 0 0.28 0 149 158 
1997 0.745 1,747,190 314 0 0.22 0.001 149 164 
1998 0.745 2,083,190 417 0 0.24 0.001 149 149 
1999 0.745 2,164,434 844 0 0.26 0.001 149 136 
2000 0.745 2,248,847 1,710 0.001 0.27 0.002 149 125 
2001 0.745 2,336,552 3,465 0.001 0.29 0.004 149 114 
2002 0.745 2,421,618 7,020 0.003 0.31 0.007 149 104 
2003 0.745 2,522,351 14,224 0.006 0.34 0.012 149 95 
2004 0.745 2,620,729 28,818 0.011 0.36 0.023 149 87 
2005 0.745 2,722,938 58,386 0.021 0.39 0.041 149 79 


2006 0.745 2,829,132 118,293 0.042 0.42 0.073 149 72 


Improved wheat versus teff-Straw. 


19 20 21 22 23 24 25 
Real Prop. Net prop. Quantity Change in tot. Change in consumer Change in 
adopt. cost cost cost redn. increase economic surplus producer 
per output increase from techn. (t) surplus (birr 109) surplus 
(birr/t) (birr 109 (birr 109 
Year I-dC'/Ym c-I/P k-j/PeS c dQ=QeEk/(Ete) | dTS-kPQ 5kPdQ  dCS-dP(Q 0.540) dPS 
1986 0 0 0 0 = q = 
1987 0 0 0 0 - - - 
1988 0 0 0 0 - = 5 
1989 0 0 0 0 a = B 
1990 0 0 0 0 - = - 
1991 0 0 0 0 - x 5 
1992 0 0 0 0 - h 5 
1993 0 0 0 0 = = - 
1994 0.1 0 0 28 0 = 0 
1995 0.1 0 0 36 0 = 0 
1996 0.1 0 0 41 0 - 0 
1997 0.1 0 0 36 0 » 0 
1998 0.1 0 0 48 0 = 0 
1999 0.2 0.001 0 98 0 = 0 
2000 0.3 0.001 0 198 0 S 0 
2001 0.6 0.003 0 400 0 - 0 
2002 1 0.005 0 811 1 = 1 
2003 1.6 0.008 0.01 1643 1 = 1 
2004 2.6 0.015 0.01 3329 2 - 2 
2005 44 0.027 0.02 6146 4 = 4 
2006 7.1 0.049 0.04 13667 7 = 7 


Appendix 5. 


Table F1. Total farmers surveyed. 


Farm-level survey tables 


Region Zone Wereda Total Zonal total Regional total 
Amhara East Gojam Dejen 20 
Enbese Sar Midir 18 
Shebel Berenta 19 57 
North Shewa Ensaro Wayu 31 31 
North Gonder Dabat 10 
Wegera 6 16 
South Wello Jamma 3 
Were Illu 20 23 127 
Oromiya Fast Shewa Gimbichu 19 19 
North-West Shewa Girar Jarso 9 
Yaya Gulele 17 26 
West Shewa Alemgena 15 
Ambo 16 
Becho 21 
Dendi 18 
Ilu 21 
Tefki 1 92 137 
Benshangul Metekel Pawe 9 9 9 
Total 213 
Table F2. Peasant associations (PAs) surveyed by frequency. 
PA Number PA Number PA Number 
Adadi Gole 2 Habro Seftu 10 Shemelako 1 
Amaro 1 Habru Mitti 3 Sorowa Huluko 1 
Awash Bune 11 Kasim 1 Soyoma 9 
Baledegae 1 Katela 6 Soyoma Ginci 1 
Benker 1 Kela and Embortu 3 Suroura Abisa 1 
Beredo Legebatu 1 Kentiba 2 Tefki 7 
Beyo 4 Ketta 21 Tik 3 
Bonde 5 Koncher 1 Urage Jiru 1 
Chagel 2 Kora 8 Wakene 2 
Chisa 9 Kosheshela 1 Wayu 8 
Debele Yohannes 4 Kurbi 1 Wele Deneba 3 
Debisa 3 Kusaye 2 Werkidemo 1 
Debo Zuria 2 Lagna 1 Wertu 1 
Dequa 2 Mabru Septu 1 Woyilto 1 
Dibo 7 Mender 101 2 Yebdo Kashina 1 
Dire Gende Guda 1 Mender 127 2 Yedoha 1 


(cont...) 


Table F2. (cont) 


Doro-weha 1 Mender 14 5 Yeguch 014 1 
Eduha 1 Mergech 4 Yejubayile 1 
Fjersa 28 Mojen 22 Yemtich 1 
Endod Yohannes 1 Neli Yesus 1 Yetnora 9 
Gamu Ijersa Gube 1 Oragae 1 Yibedo Legebatu 5 
Gebo Zuria 1 Safetu 3 Yubdo Kesheni 1 
Gebretu 3 Sebshengo 1 Zemeten 6 
Gende Guda 11 Sefane Kolecho 1 Total 273 
Table F3. Land distribution by type and region. 
Land use Amhara Oromiya Benshangul Total 
Cultivated Mean 1.55 2.7 1.61 2.13 
Minimum 0.5 0.25 0.75 0.25 
Maximum 4.5 8 3 8 
Valid N 126 135 9 270 
Grazed Mean 0.33 0.79 0.75 0.68 
Minimum 0.13 0.13 0.75 0.13 
Maximum 0.75 6 0.75 6 
Valid N 29 94 1 124 
Share cropped Mean 0.76 1.05 1.38 0.87 
Minimum 0.25 0.25 0.75 0.25 
Maximum 3 2.5 2 3 
Valid N 76 41 2 119 
Leased in/rented in Mean 0.74 1:32 i 1.16 
Minimum 0.25 0.25 * 0.25 
Maximum 3 4.5 * 4.5 
Valid N 18 41 0 65 
Leased out/rented out Mean * 1.25 a 1.25 
Minimum * 1 N 1 
Maximum N 1.5 i 1.5 
Valid N 0 2 0 2 
Cropped Vertisol area Mean 1:3 2.33 1.38 1.82 
Minimum 0.25 0.5 0.25 0.25 
Maximum 4.63 8 2 8 
Valid N 123 133 8 264 
Vertisols with serious Mean 0.76 1.67 1.08 1.24 
waterlogging Minimum 0.13 0.25 0.25 0.13 
Mazimum 2.5 5.25 2 5:25 
Valid N 102 116 9 227 


* data missing. 


Table F4. Land distribution by type and zone. 


Share Cropping on Vertisol water 
Region Zone Cultivated Grazed cropped Leased in Leased out Vertisols logging 
Amhara Fast Gojam Mean 1.55 0.25 0.68 0.4 1.39 0.83 
Minimum 0.5 0.25 0.25 0.25 0.25 0.25 
Maximum 4.5 0.25 2 0.5 3.75 2.25 
Valid N 56 3 35 5 0 55 43 
North Shewa Mean 1.72 0.35 0.93 1.17 1.44 0.66 
Minimum 0.75 0.13 0.25 0.25 0.31 0.13 
Mazimum 3 0.75 3 3 4.63 2.5 
Valid N 31 6 17 6 0 30 21 
North Mean 1.16 0.21 0.56 1 0.72 0.48 
Gonder 
Minimum 0.75 0.13 0.25 1 0.25 0.25 
Maximum 2 0.25 1 1 1.25 1 
Valid N 16 3 9 1 0 16 15 
South Wello Mean 1.61 0.35 0.88 0.54 1.31 0.9 
Minimum 0.5 0.13 0.5 0.25 0.5 0.25 
Maximum 3.13 0.75 1.75 1.25 3.75 2.5 
Valid N 23 17 15 6 0 22 23 
Oromiya Fast Shewa Mean 2.5 0.48 0.56 0.75 1.99 1.77 
Minimum 0.5 0.25 0.25 0.25 0.5 0.5 
Maximum 5 1.5 1 15 5 4.75 
Valid N 18 14 4 5 0 19 16 
North-West Mean 1.97 0.97 0.82 0.7 1.5 1.18 0.78 
Shewa 
Minimum 1 0.25 0.25 0.38 1.5 0.5 0.25 
Maximum 5 3 1.5 1.5 1.5 2.5 2.5 


Table F4. (cont) 


Share Cropping on Vertisol water 
Region Zone Cultivated Grazed cropped Leased in Leased out Vertisols logging 
Valid N 26 25 16 7 1 23 18 
West Shewa Mean 2.94 0.78 1:53 1.53 1 Del 1.85 
Minimum 0.25 0.13 0.5 0.25 1 0.5 0.25 
Maximum 8 6 2.5 4.5 1 8 5.25 
Valid N 91 55 21 35 1 91 82 
Benshangul | Metekel Mean 1.61 0.75 1.38 1.38 1.08 
Minimum 0.75 0.75 0.75 0.25 0.25 
Maximum 3 0.75 2 2 2 
Valid N 9 1 2 0 0 8 9 
Table total Mean 2.13 0.68 0.87 1.16 1:25 1.82 1.24 
Minimum 0.25 0.13 0.25 0.25 1 0.25 0.13 
Maximum 8 6 3 4.5 1.5 8 5:25 
Valid N 270 124 119 65 2 264 221 


Table F5. Land distribution by type and wereda. 


Cropping Vertisol 
Share on water 
Zone Wereda Cultivated Grazed cropped Leasedin ^ Leasedout Vertisols logging 
East Gojam Dejen Mean 1.84 0.25 0.53 0.25 1.63 1.12 
Minimum 0.75 0.25 0.25 0.25 0.5 0.5 
Maximum 3 0.25 1 0.25 2.5 2.25 
Valid N 20 2 10 1 0 20 15 
Enbese Sar Midir Mean 1.02 0.53 0.38 0.83 0.51 
Minimum 0.5 0.25 0.25 0.25 0.25 
Maximum 1:5 1 0.5 2 2 
Valid N 17 0 12 2 0 16 14 
Shebel Berenta Mean Ll 0.25 0.94 0.5 1.63 0.84 
Minimum 1 0.25 0.5 0.5 0.5 0.25 
Maximum 4.5 0.25 2 0.5 3.75 2 
Valid N 19 1 13 2 0 19 14 
Fast Shewa Gimbichu Mean 2.5 0.48 0.56 0.75 1.99 1.77 
Minimum 0.5 0.25 0.25 0.25 0.5 0:5 
Maximum 5 1.5 1 1.5 5 4.15 
Valid N 18 14 4 5 0 19 16 
Metekel Pawe Mean 1.61 0.75 1.38 1.38 1.08 
Minimum 0.75 0.75 0.75 0.25 0.25 
Mazimum 3 0.75 2 2 2 
Valid N 9 1 2 0 0 8 9 
North Shewa Ensaro Wayu Mean 1.72 0.35 0.93 1.17 1.44 0.66 
Minimum 0.75 0.13 0.25 0.25 0.31 0.13 
Maximum 3 0.75 3 3 4.63 2.5 
Valid N 31 6 17 6 0 30 21 


(cont...) 


Table F5. (cont) 


Cropping Vertisol 
Share on water 
Zone Wereda Cultivated Grazed cropped Leased in ^ Leasedout Vertisols logging 
North-West Shewa Girar Jarso Mean 1.93 1 0.75 0.79 1.14 1.03 
Minimum 1.25 0.25 0.5 0.38 0.5 0.25 
Maximum 4 3 1 1.5 2:5 2.5 
Valid N 9 9 5 3 0 9 8 
Yaya Gulele Mean 1.99 0.95 0.85 0.63 1.5 1.21 0.59 
Minimum 1 0.25 0.25 0.5 1:5 0.5 0.25 
Maximum 5 1.75 1.5 1 1.5 2 1.25 
Valid N 17 16 11 4 1 14 10 
North Gonder Dabat Mean 1.08 0.13 0:35 0.65 0.36 
Minimum 0.75 0.13 0.25 0.25 0.25 
Maximum 1.75 0.13 0.5 1.25 0.5 
Valid N 10 1 5 0 0 10 9 
Wegera Mean 1.31 0.25 0.81 0.87 0.69 
Minimum 1.00 0.25 0.62 0.5 0.62 0.37 
Maximum 1:75 0.25 1 0.5 1 1 
Valid N 3 1 2 1 0 3 3 
South Wello Jamma Mean 1.67 1.33 1.17 
Minimum 1 0.5 0.5 
Maximum 2:5 2:5 2:5 
Valid N 3 0 0 0 0 3 3 
Were Illu Mean 1.61 0.35 0.88 0.54 1.3 0.86 
Minimum 0.5 0.13 0.5 0.25 0.5 0.25 
Maximum 5:15 0.75 1.75 1.25 3.75 2.25 
Valid N 20 17 15 6 0 19 20 


Table F5. (cont) 


Cropping Vertisol 
Share on water 
Zone Wereda Cultivated Grazed cropped Leased in ^ Leasedout Vertisols logging 
West Shewa Alemgena Mean 2.52 0.56 0.75 1.23 1.67 1:17 
Minimum 1 0.25 0.75 0.25 0.5 0.25 
Maximum 5.25 0.75 0.75 4 2.5 3.75 
Valid N 15 9 1 5 0 15 15 
Ambo Mean 3.02 1.05 1.88 2.25 2.66 2.3 
Minimum 0.25 0.25 1.75 0.75 5 0.5 
Maximum 8 2 2 3 8 4.5 
Valid N 16 11 2 3 0 16 15 
Becho Mean 2.62 1.1 1.11 1.33 2.85 2.04 
Minimum 0.75 0.13 0.5 0.5 1 0.25 
Maximum 7 6 2 4.5 7 4.5 
Valid N 21 13 8 9 [U 24 19 
Dendi Mean 3.01 0.6 2.06 1.81 1 2.59 2.04 
Minimum 0.75 0.25 1.25 0.5 I 0.75 0.5 
Maximum 1.5 1 2:5 4.5 1 155 4.5 
Valid N 17 5 4 9 1 17 13 
Ilu Mean 3.48 0.54 1 1.39 3.44 1.72 
Minimum 2 0.13 0.5 0.25 1 0.5 
Maximum 5.5 1 155 2.5 6 5.25 
Valid N 21 16 5 9 0 21 19 
Tefki Mean 2.5 0.75 1.25 2 1.5 
Minimum 2.5 0.75 1.25 2 1.5 
Maximum 2.5 0.75 1.25 2 1:5 
Valid N 1 1 1 0 0 1 1 


Table F6. Arrangements for BBM use. 


Region Borrower | Shared owner Sole owner Leased in Table total 
Amhara Count 74 23 21 3 127 
Row 96 5896 1896 2196 296 10096 
Column% 4396 4096 6896 7590 4196 
Oromiya Count 98 34 4 1 137 
Row 96 1296 2596 396 196 10096 
Column% 5796 6096 1096 2596 5096 
Benshangul Count 9 9 
Column 96 2396 396 
Table total Count 172 51 40 4 213 
Row 96 6396 2196 1596 196 10096 


Table F7. Arrangements for use of BBM. 


Shared Sole Leased 


Region Zone Wereda Borrow owner owner in Table total 
Amhara Fast Gojam Dejen 12 5 3 20 
Enbese Sar Midir 8 6 1 3 18 
Shebel Berenta 3 12 4 19 
North Shewa | Ensaro Wayu 12 19 31 
North Gonder  Dabat 10 10 
Wegera 
South Wello Tamma 3 3 
Were Illu 20 20 
Oromiya East Shewa Gimbichu 19 19 
North-West Girar Jarso 9 9 
Shen Yaya Gulele 17 17 
West Shewa Alemgena 15 15 
Ambo 16 16 
Becho 6 12 2 1 21 
Dendi 9 8 1 18 
Ilu 6 14 1 21 
Tefki 1 1 
Benshangul Metekel Pawe 9 9 


Table total 172 57 40 4 213 


Table F8. Source of borrowed BBM. 


Neigh- SO- Table 
Region Zone Wereda BoA bour ILRI EARO CISP 2000 total 
Amhara East Gojam Dejen 12 1 20 
Enbese Sar 3 5 18 
Midir 
Shebel Berenta 4 19 
North Shewa Ensaro Wayu 1 11 31 
North Gonder Dabat 10 10 
Wegera 
South Wello Jamma 3 3 
Were Illu 20 20 
Oromiya East Shewa Gimbichu 11 1 6 1 19 
North-West Girar Jarso 9 9 
Shewa Yaya Gulele 17 17 
West Shewa Alemgena 15 15 
Ambo 16 16 
Becho 3 1 21 
Dendi 5 2 1 18 
Ilu 4 2 21 
Tefki 1 1 
Benshangul Metekel Pawe 3 9 
Table total 139 17 12 6 3 2 273 


ILRI 7 International Livestock Research Institute. 

EARO - Ethiopian Agricultural Research Organization. 

CISP = International Committee for Peoples Development (an Italian NGO). 
SG-2000 - Sasakawa-Global 2000. 


Table F9. Number of farmers the BBM is leased out to. 


Region Zone Wereda 1 2 3 4 5 
Amhara East Gojam Enbese Sar Midir 

North Shewa Ensaro Wayu 2 1 
Oromiya West Shewa Ilu 1 1 


Table total 11 2 1 6 1 1 


Table F10. Number of farmers sharing the BBM. 


Region Zone Wereda 2 3 4 6 7 Table total 
Amhara East Gojam Dejen 1 2 5 

Enbese Sar Midir 2 l 4 

Shebel Berenta 5 7 12 

North Shewa | Ensaro Wayu 1 1 2 

Oromiya West Shewa Becho 1 7 2 2 12 

Dendi 1 3 4 8 

Tlu 1 9 2 1 13 

Tefki 0 
Table total 2 18 27 7 1 1 56 
Table F11. Number of cattle owned. 

Amhara Oromiya Benshangul 
Head Column % Head Column % Head Column % Table total 
0 7 6 2 2 3 33 12 4% 
1 40 32 10 7 1 11 51 1990 
2 72 57 79 58 5 56 156 5796 
3 6 5 9 7 15 696 
4 2 2 33 24 35 1396 
5 1 1 1 
6 2, 2 2 196 
14 1 1 1 
Total 127 137 9 213 
Table F12. Number of cattle shared. 
Amhara Oromiya Benshangul 
Head Column 96 Head Column 96 Head Column 96 Table total 

0 83 65 125 91 7 78 215 1996 
1 39 3l 5 4 1 11 45 1790 
2 5 4 7 5 1 11 13 590 
Total 127 137 9 273 


Table F13. Cattle owned. 


Region Zone Wereda 0 1 2 4 6 14 Total 
Amhara Fast Gojam Dejen 4 13 20 
Enbese Sar Midir 1 11 6 18 
Shebel Berenta 3 3 12 19 
North Shewa | Ensaro Wayu 1 10 19 31 
North Gonder Dabat 1 5 3 1 10 
Wegera 1 3 2 6 
South Wello lamma 2 1 3 
Were Illu 2 16 1 20 
Oromiya East Shewa | Gimbichu 1 11 5 19 
North-West Girar Jarso 8 1 9 
Shewa 
Yaya Gulele 1 11 4 17 
West Shewa Alemgena 4 5 5 15 
Ambo 2 8 5 1 16 
Becho 2- TJ 4 1 1 21 
Dendi 1 12 5 18 
Ilu 1 13 4 21 
Tefki 1 
Benshangul Metekel Pawe 3 1 5 9 
Table F14. Cattle shared. 
Region Zone Wereda 0 1 2 Total 
Amhara Fast Gojam Dejen 16 4 20 
Enbese Sar Midir 7 11 18 
Shebel Berenta 13 3 3 19 
North Shewa Ensaro Wayu 21 10 31 
North Gonder Dabat 5 5 10 
Wegera 4 1 1 6 
South Wello Jamma 1 2 3 
Were Illu 16 3-1 20 
Oromiya East Shewa Gimbichu 18 1 19 
North-West Shewa  Girar Jarso 8 1 9 
Yaya Gulele 15 1 1 17 
West Shewa Alemgena 12 3 15 
Ambo 14 2 16 
Becho 18 1 2 21 
Dendi 18 18 
Ilu 21 21 
Tefki 1 1 
Benshangul Metekel Pawe 7 1 1 9 
Table total 215 45 13 213 


Table F15. BBM usage by farmers. 


Region Zone Wereda 1994 1995 1996 1997 1998 ioe 68 
Amhara East Gojam Dejen 17 y) 2 21 
Enbese Sar 1 4 12 15 32 
Midir 
Shebel 17 2 1 20 
Berenta 
North Shewa Ensaro 10 27 24 61 
Wayu 
North Dabat 1 9 10 
Gonder 
Wegera 6 6 
South Wello Jamma 2 1 3 
Were Illu 9 13 22 
Oromiya East Shewa | Gimbichu 1 4 6 9 9 29 
North-West Girar Jarso 9 9 
Shewa 
Yaya Gulele 1 9 7 17 
West Shewa Alemgena 1 8 8 7 24 
Ambo 2 14 16 
Becho 3 9 15 17 20 64 
Dendi 3 5 6 6 9 29 
Ilu J 15 12 17 46 
Tefki 1 1 1 3 
Benshangul Metekel Pawe 9 2 11 
Table total 28 92 107 87 109 423 


ZAB = zonal agricultural bureau. 
WAB = wereda agricultural bureau. 


Bold weredas not covered by WAB or ZAB. 


Table F16. Total area of BBM usage. 


Region Zone Wereda 1994 1995 1996 1997 1998 W-total Z-total R-total 
Amhara East Gojam Dejen 8.1 0.8 2.5 11.4 
Enbese Sar 0.5 2.5 4.6 5.3 12.8 
Midir 
Shebel 8.5 1.5 0.8 10.8 34.9 
Berenta 
North Shewa | Ensaro Wayu 5:3 13.3 12.3 30.8 30.8 
North Gonder  Dabat 0.3 3.5 3.8 
Wegera 2.8 2.8 6.5 
South Wello Jamma 1 0.3 13 
Were Illu 5 7 12 13.3 85.4 
Oromiya Fast Shewa Gimbichu 1 2,5 3 215 5 17 17 
North-West Girar Jarso 4.5 4.5 
Shewa 
Yaya Gulele 0.5 4.5 4 9 13.5 
West Shewa Alemgena 0.5 4 4.5 3.5 12.5 
Ambo 0.8 7 7.8 
Becho 1.5 4.5 1.5 9.5 10.8 33.8 
Dendi 13 2 3 2:3 4 12.5 
Ilu 1 7.5 5.8 9 23.3 
Tefki 0.5 0.5 0.5 1.5 91.3 121.8 
Benshangul ^ Metekel Pawe 0.8 0.8 0.8 0.8 


Table total 10.5 44.4 54 45.6 53:5 207.9 207.9 207.9 


Table F17. Improved wheat areas (ha/farmer). 


1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zmean 
Amhara Fast Dejen 0.48 17 0.38 2 1.25 2 0.7 
Gojam 
Enbese Sar 0.5 1 0.63 4 0.38 12 0.35 15 0.47 
Midir 
Shebel 0.5 17 0.75 2 0.75 1 0.67 0.61 
Berenta 
North Ensaro 0.53 10 0.49 27 0.51 24 0.51 0.51 
Shewa Wayu 
North Dabat 0.25 1 0.39 9 0.32 
Gonder 
Wegera 0.94 6 0.94 0.42 
South Jamma 0.5 2 0.25 1 0.38 
Wello 
Were Illu 0.56 9 0.54 13 0.55 0.46 
R-mean 0.53 0.49 0.51 0.52 0.43 0.5 
Oromiya Fast Shewa Gimbichu 1 1 0.63 4 0.5 6 0.61 9 0.56 9 0.66 0.66 
North- Girar Jarso 0.5 9 0.5 
West 
Shewa 
Yaya Gulele 0.5 1 0.5 9 0.57 0.52 0.51 
West Alemgena 0.5 1 0.5 8 0.56 8 0.5 0.52 
Shewa 
Ambo 038 2 0.5 14 0.44 
Becho 0.5 3 0.5 0.5 15 0.56 17 0.54 20 0.52 
Dendi 0.42 0.4 0.5 6 0.38 6 0.44 9 0.43 
Ilu 0.5 0.5 15 0.48 12 0.53 17 0.5 
Tefki 0.5 1 0.5 1 0.5 1 0.5 0.48 


(cont...) 


Table F17. (cont) 


1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zmean 
R-mean 0.5 0.5 0.5 0.53 0.53 0.51 
Benshangul Metekel Pawe 0.25 3 0.25 0.25 
Table Total 0.44 22 0.49 90 0.5 107 0.52 87 0.49 109 0.49 
Table F18. Improved wheat yields (kg/ha). 
1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zmean 
Amhara East Gojam Dejen 1439 16 1500 1 1150 2 1363 
Enbese Sar 3400 1 2600 4 3322 12 1211 15 2633 
Midir 
Shebel 1174 16 1300 2 800 1 1091 1696 
Berenta 
North Shewa  Ensaro 2190 10 1878 27 1760 24 1943 1943 
Wayu 
North Gonder Dabat 1600 1 1136 9 1368 
Wegera 1875 3 1875 1309 
South Wello lamma 1200 2 4000 1 2600 
Were Illu 1767 9 1325 13 1546 2073 
R-mean 2190 1753 1621 2214 1292 1814 
Oromiya East Shewa  Gimbichu 900 1 1575 4 2233 6 2100 9 1600 8 1682 1682 
North-West Girar Jarso 878 9 878 
Shewa 
Yaya Gulele 1800 1 1013 8 2229 7 1680 1279 
West Shewa Alemgena 3200 1 900 8 1475 8 867 6 1610 


(cont...) 


Table F18. (cont) 


1994 1995 1996 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zmean 
Ambo 2400 1 2400 
Becho 2200 3 2022 9 1993 15 1859 17 1157 20 1846 
Dendi 1800 1 1350 6 2080 5 1211 9 1610 
Ilu 1400 2 1700 15 1683 12 1243 17 1507 
Tefki 1400 1 1600 1 400 1 1133 1684 
R-mean 1875 1586 1586 1817 1307 1634 
Benshangul | Metekel Pawe 1300 3 1300 1300 
Table total 2030 23 1706 14 1601 104 1974 86 1304 107 1723 
Table F19. Improved wheat residue yields (kg/ha). 
1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zamean 
Amhara Fast Dejen 1210 10 1290 1 1806 1435 
Gojam 
Enbese Sar 1290 1 1261 3 1560 714 10 1206 
Midir 
Shebel 1007 14 1290 287 1 861 1168 
Berenta 
North Ensaro Wayu 1187 10 1221 26 1189 23 1199 1199 
Shewa 
North Dabat 2580 835 7 1708 
Gonder 
Wegera 1333 1333 1298 
South Jamma 1720 3440 1 2580 
Wello 
Were Illu 1653 1147 12 1400 1990 


(cont...) 


Table F19. (cont) 


1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Z-mean 
R-mean 1187 1220 1135 1554 983 1216 
Oromiya East Shewa Gimbichu 430 2 917 3 968 4 706 7 755 755 
North- Girar Jarso 621 9 621 
West 
Shewa 
Yaya Gulele 688 1 905 8 1401 7 998 809 
West Alemgena 860 1 419 8 505 8 358 6 536 
Shewa 
Becho 516 2 774 5 579 11 598 10 483 13 590 
Dendi 860 1 925 4 925 4 516 6 806 
Tlu 219 2 900 13 803 9 588 14 627 
Tefki 860 1 688 1 688 1 745 640 
R-mean 516 627 749 708 656 651 
Benshangul Metekel Pawe 1003 2 1003 1003 
Table total 1065 14 1005 58 927 89 1078 64 112 85 969 


Table F20. Improved wheat prices (EB/kg). 


1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zmean 
Amhara Fast Gojam Dejen 1.4 17 1.5 1 102 2 1.31 
Enbese Sar 1.1 1 1.4 4 145 12 1.47 15 1.36 
Midir 
Shebel 1.51 16 165 2 1.8 1 1.65 1.44 
Berenta 
North Shewa  Ensaro Wayu 1.46 10 1.56 27 1.48 75 1.5 1.5 
North Gonder Dabat 1.6 1 1.42 9 1.51 
Wegera 151. 3 1:51. 1.51 
South Wello lamma 1.8 2 1.5 1 1.65 
Were Illu 179 9 1.76 2 1.78 1.71 
R-mean 1.46 1.49 1.48 1.56 1.56 1.51 
Oromiya Fast Shewa Gimbichu 1.8 1 1.65 4 1.7 6 1.62 9 1.64 8 1.68 1.68 
North-West Girar Jarso 1.53 9 1.53 
Shewa 
Yaya Gulele 1.8 1 1.62 8 1.72 7 1.71 1.62 
West Shewa ^ Alemgena 1.6 1 1.21 8 143 8 1.58 6 1.46 
Ambo 1 1 1 
Becho 1.87 3 1.61 9 1.59 15 149 17 122 19 1.56 
Dendi 1.5 1 1:53 6 L51 5 1.38 9 1.5 
Ilu 1.33 3 1.58 15 1.8 12 148 17 1.49 
Tefki 2 1 0.9 1 0.8 1 1.23 1:37 
R-mean 1.85 1,55 1.55 1.52 1.44 1.58 
Benshangul Metekel Pawe 0.6 3 0.6 0.6 
Table total 1.19 23 1.49 16 1.52 103 1.53 86 1.48 105 1.44 


Table F21. Improved wheat residue prices (EB/kg). 


1994 1995 1996 1997 1998 
Region Zone Wereda Mean N Mean N Mean N Mean N Mean N W-mean Zamean 
Amhara East Gojam Dejen 0.07 2 0.07 
Enbese Sar 0.03 1 0.09 3 0.12 7 0.00 9 0.08 
Midir 
Shebel 0.06 4 0.06 0.07 
Berenta 
North Shewa Ensaro 0.2 10 0.19 26 0.2 23 0.2 0.2 
Wayu 
North Dabat 0.05 1 0.08 7 0.07 
Gonder 
Wegera 0.18 2 0.18 0.12 
South Wello Jamma 0.23 1 0.19 1 0.21 
Were Illu 032 9 0.25 12 0.29 0.25 
R-mean 0.2 0.17 0.17 0.21 0.16 0.18 
Oromiya East Shewa | Gimbichu 0.56 1 0.71 2 0.19 1 1.09 3 0.64 0.64 
North- Girar Jarso 0.17 9 0.17 
West Shewa 
Yaya Gulele 0.35 1 0.96 8 0.28 6 0.53 0.35 
West Shewa Alemgena 0.14 1 0.16 1 0.16 1 0.15 
Becho 0.09 3 0.08 4 0.35 9 0.39 7 0.19 11 0.22 
Dendi 0.35 3 0.25 3 0.16 3 0.25 
Ilu 1.74 3 0.14 3 0.17 2 021 5 0.57 
Tefki 0.3 
R-mean 0.01 0.44 0.53 0.3 0.28 0.31 
Benshangul ^ Metekel Pawe 0.05 1 0.05 0.05 
Table total 0.16 14 028 47 0.34 56 0.24 36 0.23 58 0.25 


Table F22. Crops replaced by BBM-related crops. 


No. of 

farmers 96 
Tu 126 46 
Local wheat 100 31 
Chickpea 38 14 
Rough pea 17 6 
Barley 8 3 
Horse bean 7 3 
Improved wheat 7 3 
Rice 6 ya 
Lentils 3 1 
Maize 9 1 
Millet 1 
Oats 2 1 
Green gram 1 


Total 273 


Table F23a. Crops replaced by BBM-crops by farmer numbers and location. 


Wheat Chick Rough Horse Wheat Green 
Teff local pea pea Barley bean improved Lentils Maize Millet Oats Rice gram 
Amhara Fast Gojam 39 7 12 4 1 
North 10 26 2 4 2 2 
Shewa 
North 2 3 3 7 1 1 
Gonder 
South 3 14 1 4 1 
Wello 
Subtotal 54 50 17 8 7 4 1 2 
(96 out of 43 39 13 
127)" 6 3 6 2 
Oromiya Fast Shewa 1 17 
North-West 22 28 3 3 1 3 2 | 
Shewa 
West Shewa 49 5 18 6 
Subtotal 72 50 21 9 1 3 1 2 1 
(% out of 137)* 53 36 15 7 1 2 1 1 1 
Benshangul ^ Metekel 1 6 
Subtotal 1 6 
(96 out of 9)” 22 11 67 
Farmers total 126 100 38 17 8 1 1 3 2 1 2 6 1 


* percentages are calculated as a proportion of the number of farmers surveyed by region. 


Table F23b. Land preparation practices for the BBM replaced crops in 1998. 


Flatbed Drainage 


Ridges and Hand-made 


Region Zone Crop planting furrows furrows BBF Menose* 
Amhara East Gojam Local wheat 2 2 
Teff 7 1 
Chickpea 3 
Rough pea 1 
North Gonder Local wheat 1 2 
Teff 2 
Chickpea 2 
Barley 2 
South Wello Local wheat 1 1 6 2 
Teff 1 1 
Improved 1 1 
wheat 
Oromiya East Shewa Local wheat 9 
North-West Local wheat 1 
Shewa 
Teff 2 7 
Horse bean 1 1 
Oats 2 
Green gram 1 
West Shewa Local wheat 2 1 1 
Teff 16 17 
Chickpea 4 3 
Rough pea 1 
Total 48 39 18 2 1 


* sticks attached to the maresha. 


Table F24. Mean yield of local wheat (kg/ha). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 1200 1400 2000 850 1198 
SE 600 221.74 
N 1 2 1 4 
North Gonder Mean 973.33 
SE 369.74 
N 3 
South Wello | Mean 1000 1000 1160 
SE 109.54 204.5 
N 1 5 10 
Oromiya Fast Shewa Mean 800 1075 1040 1566.67 1200 979 
SE 205.65 146.97 339.28 66.67 
N 1 4 5 6 9 
North Shewa Mean 1322.22 1353.33 1318.75 
SE 179.33 109.92 123.56 
N 9 15 16 
North-West Mean 1100 1080 1022.22 266.67 
Shewa 
SE 191.49 251.79 395.03 
N 7 5 3 1 
WestShewa Mean 300 825 700 700 
SE 301.04 264.58 129.1 
N 1 4 3 4 
Table total Mean 1061 1006 1111 1258 858 1052 


Table F25. Mean yield of local wheat residue (kg/ha). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 279.5 241.25 48.38 180 
SE 139.75 16.13 
N 1 2 2 
North Gonder Mean 13:25 
SE 32.25 
N 2 
South Wello Mean 176.3 251.86 
SE 32.89 62.19 
N 5 7 
Oromiya East Shewa Mean 150.5 89.58 150.5 162.79 124 
SE 64.5 42.25 32.84 20.91 
N 2 3 3 7 
North Shewa Mean 136.17 163.04 150.5 
SE 14.33 36.9 20.15 
N 6 12 12 
North-West Mean 150.5 268.75 
Shewa 
SE 32.84 53.75 
N 3 2 
West Shewa Mean 21.5 64.5 46.58 61.81 
SE 26.33 30.62 21.67 
N 1 4 3 4 
Table total Mean 136 153 164 124 120 142 


Table F26. Price of local wheat (EB/kg). 


Region Zone 1994 1995 1996 | 1997 1998 R-mean 
Amhara Fast Gojam Mean 1.2 1.75 1.8 1.42 1.45 
SE 0.05 0.06 
N 1 2 1 4 
North Gonder Mean 1.23 
SE O27 
N 3 
South Wello Mean 1:2 1.44 1.55 
SE 0.07 0.07 
N 1 5 10 
Oromiya East Shewa Mean 1.4 1.24 1.38 1.34 1.34 1.35 
SE 0.18 0.18 0.11 0.08 
N 1 4 6 7 9 
North Shewa Mean 0.96 1.07 1.16 
SE 0.1 0.08 0.09 
N 9 15 16 
North-West Mean 1.13 1.48 1.6 1:5 
Shewa 
SE 0.21 0.13 0.2 
N 7 5 3 1 
West Shewa | Mean 1.6 1.22 1.57 1.63 
SE 0.15 0.23 0.13 
N 1 4 3 4 
Table total Mean 1.18 1.25. 1.37 1.55 1.45 1.38 


Table F27. Price of local wheat residue (EB/kg). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 0.05 0.09 0.12 0.14 
SE 0.02 
N 1 2 2 
North Mean 0.06 
Gonder 
SE 0.01 
N 2 
South Mean 0.29 0.25 
Wello 
SE 0.05 0.04 
N 5 10 
Oromiya Fast Shewa Mean 2.33 0.56 0.94 0.52 
SE 0.53 
N 1 1 3 
North Mean 0.2 0.18 0.2 
Shewa 
SE 0.02 0.01 0.01 
N 9 15 16 
North-West Mean 0.19 0.14 0.35 0.35 
Shewa 
SE 0.05 0.01 
N 5 3 2 2 
West Mean 0.23 
Shewa 
SE 
N 2 
Table total Mean 0.2 0.69 0.25 0.32 0.33 0.38 


Table F28. Mean yield of teff (kg/ha). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 1886.25 1336.36 1101.78 1370.83 1220.8 
SE 237.01 135.02 160.22 254.75 
N 16 11 9 8 
North Gonder Mean 800 
SE 100 
N 2 
South Wello Mean 1000 1050 
SE 150 
N 1 2 
Oromiya East Shewa Mean 2000 1081.6 
SE 
N 1 
North Shewa Mean 1150 1300 
SE 140.83 238.05 
N 6 4 
North-West Mean 833.33 1371.43 800 880 
Shewa 
SE 202.76 | 290.91 113.33 
N 3 7 1 10 
West Shewa Mean 800 938.5 973.91 1004 928.13 
SE 115.47 175.45 84.63 98.57 63.85 
N 3 8 23 25 32 
Table total Mean 800 1202 1245.4 1181.2 1005.8 1132.9 


Table F29. Mean yield of teff residue (kg/ha). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 503.5 374.31 282.67 86.13 276.5 
SE 68.71 56.31 91.46 16.67 
N 9 8 6 4 
North Gonder Mean 265 
SE 
N 1 
South Wello Mean 185.5 238.5 
SE 79.5 
N 1 2 
Oromiya North Shewa Mean 129.19 238.5 188.9 
SE 31.71 15.3 
N 4 3 
North-West Mean 145.75 | 388.67 212 
hewa 
SE 66.25 77.01 53 
N 2 3 3 
West Shewa Mean 185.5 153.7 147.41 152.38 136.25 
SE 79.5 39.66 16.04 20.92 12.89 
N 2 5 16 12 20 
Table total Mean 185.5 233 287.2 206.9 187.6 225 


Table F30. Price of teff (EB/kg). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 1.78 1.68 1.75 1.75 1:75 
SE 0.07 0.05 0.08 0.11 
N 16 11 9 8 
North Gonder Mean 1.3 
SE 0 
N 0 2 
South Wello Mean 2 2.05 
SE 0 0.45 
N 2 2 
Oromiya East Shewa Mean 0.85 1.62 
SE 
N 1 
North Shewa Mean 1.38 1.58 
SE 0.07 0.05 
N 6 4 
North-West Mean 1.67 1.77 2 1.79 
Shewa 
SE 0.18 0.1 0.1 
N 3 7 1 10 
West Shewa Mean 1:27 1.56 1.56 1:72 1.79 
SE 0.15 0.11 0.06 0.07 0.04 
N 3 8 24 25 32 


Table total Mean 1.77 1.6 1.65 1.66 1.14 1.67 


Table F31. Price of teff residue (EB/kg). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 0.08 0.1 0.11 0.12 0.13 
SE 0.01 0.01 0.01 0.01 
N 14 11 8 6 
North Gonder Mean 0.06 
SE 
N 1 
South Wello Mean 0.25 0.19 
SE 0.13 0.09 
N 2 2 
Oromiya North Shewa Mean 0.21 0.22 0.32 
SE 0.02 0.05 
N 6 4 
North-West Mean 0.17 0.26 0.38 0.29 
Shewa 
SE 0.02 0.06 0.02 
N 3 1 1 9 
West Shewa Mean 0.21 0.27 0.51 0.53 0.52 
SE 0.02 0.04 0.08 0.11 0.09 
N 2 5 21 18 27 
Table total Mean 0.21 0.18 0.27 0.32 0.24 0.25 
Table F32. Mean yield of chickpea (kg/ha). 
Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 1743 1840 1267 1689.9 
SE 189 319 240 
N 7 5 3 
North Gonder Mean 2000 1600 
SE 
N 1 7 
Oromiya North Shewa Mean 1600 3000 1284.8 
SE 
N 1 1 
North-West Mean 1600 1400 
Shewa 
SE 
N 1 2 
West Shewa Mean 600 800 886 660 1017 
SE 81.7 122 52.1 157 
N 1 4 7 10 7 
Table total Mean 600 1200 1807 1475 1295 1429.5 


Table F33. Mean yield of chickpea residue (kg/ha). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 503.5 374.31 282.67 86.13 276.5 
SE 68.71 56.31 91.46 16.67 
N 9 8 6 4 
North Gonder Mean 265 
SE 
N 1 
South Wello Mean 185.5 238.5 
SE 79.5 
N 1 2 
Oromiya North Shewa Mean 129.19 238.5 188.9 
SE 31.71 15 
N 4 3 
North-West Mean 145.75 388.67 212 
Shewa 
SE 66.25 77.01 53 
N 2 3 3 
West Shewa Mean 185.5 153.7 147.41 152.38 136.25 
SE 79.5 39.66 16.04 20.92 12.89 
N 2 5 16 12 20 
Table total Mean 185.5 233.0 2872 206.9 187.6 225.0 
Table F34. Price of chickpea (EB/kg). 
1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 1.18 1.51 2.02 1.5 
SE 0.15 0.29 0.56 
N 7 5 3 
North Gonder Mean 1:5 1.75 
SE 0.25 
N 1 2 
Oromiya North Shewa Mean 0.8 1.5 
SE 
N 1 1 
North-West Mean 0.8 1.1 1.1 
Shewa 
SE 0.2 
N 1 2 
West Shewa Mean 14 1.15 1.14 1.1 1 
SE 0.27 0.16 0:13 0.14 
N 1 4 7 10 6 
Table total Mean 14 0.98 1.16 1.3 1.59 1.28 


Table F35. Price of chickpea residue (EB/kg). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 0.09 0.07 0.09 0.1 
SE 0.04 0.05 0.07 
N 3 3 2 
North Gonder Mean 0.08 0.05 
SE 
N 1 1 
Oromiya North Shewa Mean 0.19 
SE 0.02 
N 2 
North-West Mean 0.08 0.23 
Shewa 
SE 
N 1 
West Shewa Mean 0.33 0.16 0.25 0:33 
SE 0.16 
N 1 1 1 2 
Table total Mean 0.26 0.13 0.12 0.16 0.16 
Table F36. Mean yield of rough pea (kg/ha). 
Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 1400 2200 1400 1666.7 
SE 1800 
N 1 2 1 
Oromiya North Shewa Mean 1400 1200 3000 1416.7 
SE 400 
N 1 2 1 
North-West Mean 1133.33 
Shewa 
SE 133.33 
N 3 
West Shewa Mean 900 800 1200 
SE 173.21 
N 4 1 1 
Table total Mean 1400 1200 1320 1733.3 1300 1390.7 


Table F37. Mean yield of rough pea residue (kg/ha). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara East Gojam Mean 152.5 16.3 114.4 
SE 16.25 
N 2 1 
Oromiya North Shewa Mean 214 106.75 61 153.5 
SE 45.75 
N 1 2 1 
North-West Mean 305 
Shewa 
SE 
N 1 
West Shewa Mean 81.33 
SE 10.17 
N 3 
Table total Mean 214 205.88 7117 152.5 76.3 142.3 
Table F38. Price of rough pea (EB/kg). 
Region Zone 1994 1995 1996 1997 1998  R-mean 
Amhara Fast Gojam Mean 0.8 1.47 0.95 1.07 
SE 0.03 
N 1 2 1 
Oromiya North Shewa Mean 0.8 0.85 0.7 0.82 
SE 0.35 
N 1 2 1 
North-West Mean 0.92 
Shewa 
SE 0.08 
N 3 
West Shewa Mean 0.83 1 0.5 
SE 0.06 
N 4 1 1 
Table total Mean 0.8 0.86 0.77 1.24 0.73 0.88 


Table F39. Price of rough pea residue (EB/kg). 


Region Zone 1994 1995 1996 1997 1998 R-mean 
Amhara Fast Gojam Mean 0.17 0.16 0.17 
SE 0.02 
N 2 1 
Oromiya North Shewa Mean 0.16 0.16 0.16 0.17 
SE 
N 1 2 1 
North-West Mean 0.18 
Shewa 
SE 0.02 
N 2 
West Shewa Mean 0.16 
SE 
N 1 
Table total Mean 0.16 0.17 0.16 0.17 0.16 0.16 
Table F40. Wheat varieties* used with the BBM. 
Region Zone Wereda ETI) HAR BH Other Local Total 
Amhara East Gojam Dejen 8 10 2 20 
Enbese Sar 11 7 18 
Midir 
Shebel Berenta 9 10 19 
North Shewa Ensaro Wayu 31 31 
North Gonder Dabat 9 1 10 
Wegera 5 1 6 
South Wello Jamma 3 2 
Were Illu 19 1 20 
Oromiya East Shewa Gimbichu 7 11 1 19 
North-West Shewa Girar Jarso 9 9 
Yaya Gulele 11 17 
West Shewa Alemgena 3 2 1 1 15 
Ambo 16 16 
Becho 3 10 6 2 21 
Dendi 4 12 2 18 
Ilu 9 11 1 21 
Tefki 1 1 
Benshangul Metekel Pawe 9 9 
Table total 141 62 50 17 3 213 


* other varieties reported include Lakech, Kelento, Foka and Enkoy. Two farmers reported not knowing the name of the 


variety used. 


Table F41. Planting time distribution for improved wheat. 


May- May- May- June- June- June- July- July- July- Aug.- 


Region Zone Wereda early mic late early mid late early mid late mid Total 
Amhara East Gojam Dejen 3 4 8 3 2 20 
Enbese Sar Midir 1 1 10 4 2 18 
Shebel Berenta 4 10 4 1 19 
North Shewa Ensaro Wayu 3 19 9 31 
North Gonder Dabat 1 5 4 10 
Wegera 4 1 1 
South Wello Jamma 2 1 3 
Were Illu 3 16 1 20 
Oromiya East Shewa Gimbichu 17 2 19 
North-West Shewa Girar Jarso 5 9 
Yaya Gulele 3 6 3 17 
West Shewa Alemgena 2 6 5 2 15 
Ambo 13 2 1 16 
Becho 8 13 21 
Dendi 1 8 8 1 18 
Ilu 5 12 3 1 21 
Tefki 1 1 
Benshangul Metekel Pawe 1 2 1 4 1 9 


Table total 1 2 1 13 30 72 66 57 29 2 213 


Table F42. Frequency of nitrogen fertiliser application. 


Region Zone Wereda Once Twice Total 
Amhara East Gojam Dejen 2 18 20 
Enbese Sar Midir 18 18 
Shebel Berenta 19 19 
North Shewa Ensaro Wayu 8 23 31 
North Gonder Dabat 3 7 10 
Wegera 2 4 6 
South Wello Jamma 3 3 
Were Illu 17 3 20 
Oromiya East Shewa Gimbichu 2 17 19 
North-West Shewa Girar Jarso 9 9 
Yaya Gulele 17 17 
West Shewa Alemgena 15 15 
Ambo 9 7 16 
Becho 21 21 
Dendi 15 3 18 
Ilu 21 21 
Tefki 1 1 
Benshangul ^ Metekel Pawe 5 4 9 
Table total 150 123 214 
Table F43. Average net labour saved (person days/ha) using the BBM. 
Region Male Female Child Total 
Amhara 0.1 0.47 0.65 1.22 
Oromiya 1.14 0.45 0.16 1.25 
Benshangul 6.3 -3.56 -0.44 2.3 
Table total 0.82 0.33 0.37 1.52 
Table F44. Average net labour saved (person days/ha) using the BBM, by zone. 
Region Zone Male Female Child Total 
Amhara Fast Gojam 3.14 1.06 1.18 5:37. 
North Shewa 2.77 0.26 0.45 3.48 
North Gonder -4.63 -1.13 0.13 -5.63 
South Wello -1.18 0.43 0 -1.35 
Oromiya East Shewa 1.02 0.63 0 1.69 
North-West Shewa 4.35 -0.15 0 4.19 
West Shewa 0.24 0.58 0.24 1.07 
Benshangul Metekel 6.3 -3.56 -0.44 2.3 


Table F45. Average net labour saved (person days/ha) using the BBM, by wereda. 


Region Zone Wereda Male Female Child Total 
Amhara East Gojam Dejen 4.5 -0.7 1 4.8 
Enbese Sar Midir 0.48 2.22 1.83 4.54 
Shebel Berenta 4.23 1.8 0.74 6.77 
North Shewa Ensaro Wayu 2.77 0.26 0.45 3.48 
North Gonder Dabat -1 0.4 0.4 -0.2 
Wegera -17.5 -6 -1 -24.5 
South Wello Jamma -2.61 0 0 -2.61 
Were Illu -8.55 0.5 0 -8.05 
Oromiya East Shewa Gimbichu 1.02 0.63 0 1.69 
North-West Shewa Girar Jarso 4 0 0 4 
Yaya Gulele 4.53 -0.24 0 4.29 
West Shewa Alemgena 0.4 0.53 0.53 1.47 
Ambo -0.5 0 0 -0.5 
Becho -2.82 1.11 0 -1.71 
Dendi 2.64 0.56 0 3.23 
Ilu 1.44 0.57 0.67 2.61 
Tefki 8 0 0 8 
Benshangul Metekel Pawe 6.3 -3.56 -0.44 2.3 
Table total 0.82 0.33 0.37 1.52 
Table F46. Average net labour saved (person days/ha) using the BBM, by activity. 
Region Preparation Planting Harvesting Threshing Weeding 
Amhara -0.93 3.18 0.15 0.08 -1.25 
Oromiya -0.96 2.33 0.23 0.22 -0.06 
Benshangul -0.58 -2.44 0.44 4.44 0.44 
Table total -0.94 2.57 0:2 0.29 -0.6 
Table F47. Average net labour saved (person days/ha) using the BBM, by zone. 
Region Zone Preparation Planting Harvesting Threshing Weeding 
Amhara East Gojam -]1:13 2.34 1.76 1.18 1.23 
North Shewa 0.45 5.23 -0.48 -0.71 -0.94 
North Gonder -3.25 4.13 1.38 -0.38 -7.5 
South Wello -0.7 1.87 -3.83 -1.22 -3.48 
Oromiya East Shewa -0.24 2.04 0.11 0.21 -0.42 
North-West Shewa -1.23 1.92 2.38 1.12 0 
West Shewa -1.03 2:5 -0.36 -0.04 0 
Benshangul ^ Metekel -0.58 -2.44 0.44 4.44 0.44 
Table total -0.94 2.57 0.2 0.29 0.6 


Table F48. Average net labour saved (person days/ha) using the BBM, by wereda. 


Region Zone Wereda Preparation Planting Harvesting Threshing Weeding 
Amhara East Gojam Dejen 0.49 0.29 3.98 L15 -1.1 
Enbese Sar Midir -2.46 5.52 -1.19 -0.37 3.04 
Shebel Berenta -1.58 1.49 2.22 2.69 1.95 
North Shewa Ensaro Wayu 0.45 5.23 -0.48 -0.77 -0.94 
North Gonder Dabat -3.4 5.6 0.8 0.4 -3.6 
Wegera -6 3.5 3:5 -3.5 -2.2 
South Wello Jamma =} 333 -2.67 -1.33 0 
Were Illu -0.5 1.65 -4 -1.2 -4 
Oromiya East Shewa Gimbichu -0.24 2.04 0.11 0.21 -0.42 
North-West Girar Jarso 0 2.44 U 1.56 0 
hewa 
Yaya Gulele -1.88 1.65 3.65 0.88 0 
West Shewa Alemgena -1.07 3.13 -0.73 0.13 0 
Ambo -0.5 2.13 -2.13 0 0 
Becho -1.6 1.59 -1.15 -0.74 0.19 
Dendi 0.22 1.82 1.18 0 0 
Ilu -1.76 3.82 0.32 0.49 -0.19 
Tefki -4 2 10 0 0 
Benshangul | Metekel Pawe -0.58 -2.44 0.44 4.44 0.44 
Table total -0.94 2.51 0.2 0.29 -0.6 


Table F49. Average net labour saved (person days/ha) using the BBM, by person/activity. 


Male Male Male Male Male 
Region preparation planting harvesting threshing weeding 
Amhara -1 2.64 0.18 -0.15 -1.58 
Oromiya -1.19 1.94 0.22 0.22 -0.04 
Benshangul -0.58 -2 1.78 4.44 2.67 
Table total -1.08 2.14 0.25 0.18 -0.67 
Female Female Female Female Female 
preparation planting harvesting threshing weeding 
Amhara 0.05 0.28 -0.03 0 0.18 
Oromiya 0.23 0.22 0.01 0 -0.01 
Benshangul 0 -0.44 -0.89 0 -2.22 
Table total 0.14 0.22 -0.04 0 0 
Child Child Child Child Child 
preparation planting harvesting threshing weeding 
Amhara 0.02 0.27 0 0.23 0.14 
Oromiya 0 0.16 0 0 0 
Benshangul 0 0 -0.44 0 0 
Table total 0.01 0.21 -0.01 0.11 0.07 
Table F50. Average net labour saved (person days/ha) using the BBM, by zone. 
Male Male Male Male Male 
Region Zone preparation planting harvesting threshing weeding 
Amhara East Gojam -L1 1.58 1.83 0.68 0.15 
North Shewa 0.13 4.52 -0.48 -0.77 -0.61 
North Gonder -3.25 3.88 1.38 -0.38 -6.25 
South Wello -0.7 1.87 -3.83 -1.22 -3.91 
Oromiya East Shewa -0.9 2.04 0.11 0.21 -0.42 
North-West -1.08 1.92 2.38 1.12 0 
Shewa 
West Shewa -1.28 1.93 -0.38 -0.04 0.02 
Benshangul Metekel -0.58 -2 1.78 4.44 2.67 
Table total -1.08 2.14 0.25 0.18 -0.67 
Female Female Female Female Female 
preparation planting harvesting threshing weeding 
Amhara East Gojam -0.04 0.41 -0.07 0 0.76 
North Shewa 0.26 0.32 0 0 -0.32 
North Gonder 0 0.13 0 0 -1.25 
South Wello 0 0 0 0 0.43 
Oromiya East Shewa 0.63 0 0 0 0 
North-West -0.15 0 0 0 0 
Shewa 
West Shewa 0.25 0.33 0.02 0 -0.02 
Benshangul Metekel 0 -0.44 -0.89 0 -2.22 
Table total 0.14 0.22 -0.04 0 0 


(cont...) 


Table F50. (cont) 


Child Child Child Child Child 

Region Zone preparation planting harvesting threshing weeding 
Amhara East Gojam 0 0.35 0 0.51 0.32 

North Shewa 0.06 0.39 0 0 0 

North Gonder 0 0.13 0 0 0 

South Wello 0 0 0 0 0 
Oromiya East Shewa 0 0 0 0 0 

North-West 0 0 0 0 0 

Shewa 

West Shewa 0 0.24 0 0 0 
Benshangul  Metekel 0 0 -0.44 0 0 
Table total 0.01 0.21 -0.01 0.11 0.07 


Table F51. Average net labour saved (person days/ha) using the BBM, by wereda. 


Male Male Male Male Male 
Region Zone Wereda preparation planting harvesting threshing weeding 
Amhara East Gojam Dejen 0.49 -0.11 4.18 0.75 -0.8 
Enbese Sar Midir -2.35 4.18 -1.19 -1.09 0.93 
Shebel Berenta -1.58 0.9 2.22 2:41 0.42 
North Shewa | Ensaro Wayu 0.13 4.52 -0.48 -0.77 -0.61 
North Gonder Dabat -34 5.2 0.8 0.4 -4 
Wegera -6 3.5 3.5 -3.5 -15 
South Wello lamma -2 3.33 -2.61 21.33 0 
Were Illu -0.5 1.65 -4 -12 -4.5 
Oromiya East Shewa Gimbichu -0.9 2.04 0.11 0.21 -0.42 
North-West Girar Jarso 0 2.44 0 1.56 0 
Shewa 
Yaya Gulele -1.65 1.65 3.65 0.88 0 
West Shewa ^ Alemgena -1.07 2.07 -0.73 0.13 0 
Ambo -0.5 2.13 -2.13 0 0 
Becho -2.71 1.59 -1.15 -0.74 0.19 
Dendi 0.22 1.35 1.06 0 0 
Ilu -1.76 2.48 0.32 0.49 -0.1 
Tefki -4 2 10 0 0 
Benshangul Metekel Pawe -0.58 -2 1.78 4.44 2.67 
Table total -1.08 2.14 0:25 0.18 -0.67 
Female Female Female Female Female 
preparation planting harvesting threshing weeding 
Amhara East Gojam Dejen 0 0.2 -0.2 0 -0.7 
Enbese Sar Midir -0.11 0.67 0 0 1.67 
Shebel Berenta 0 0.37 0 0 1.43 
North Shewa | Ensaro Wayu 0.26 0.32 0 0 -0.32 
North Gonder Dabat 0 0.2 0 0 0.2 


(cont...) 


Table F51. (cont) 


Female Female Female Female Female 
Region Zone Wereda preparation planting harvesting threshing weeding 
Wegera 0 0 0 0 -6 
South Wello lamma 0 0 0 0 0 
Were Illu 0 0 0 0 0.5 
Oromiya East Shewa Gimbichu 0.63 0 0 0 0 
North-West Girar Jarso 0 0 0 0 0 
Shewa 
Yaya Gulele -0.24 0 0 0 0 
West Shewa ^ Alemgena 0 0.53 0 0 0 
Ambo 0 0 0 0 0 
Becho 1.11 0 0 0 0 
Dendi 0 0.44 0.11 0 0 
Ilu 0 0.67 0 0 -0.1 
Tefki 0 0 0 0 0 
Benshangul Metekel Pawe 0 -0.44 -0.89 0 -2.22 
Table total 0.14 0.22 -0.04 0 0 
Child Child Child Child Child 
preparation planting harvesting threshing weeding 
Amhara East Gojam Dejen 0 0.2 0 0.4 0.4 
Enbese Sar Midir 0 0.67 0 0.72 0.44 
Shebel Berenta 0 0.21 0 0.42 0.11 
North Shewa | Ensaro Wayu 0.06 0.39 0 0 0 
North Gonder Dabat 0 0.2 0 0 0.2 
Wegera 0 0 0 0 -1 
South Wello lamma 0 0 0 0 0 
Were Illu 0 0 0 0 0 
Oromiya East Shewa Gimbichu 0 0 0 0 0 
North-West Girar Jarso 0 0 0 0 0 
Shewa 
Yaya Gulele 0 0 0 0 0 
West Shewa ^ Alemgena 0 0.53 0 0 0 
Ambo 0 0 0 0 0 
Becho 0 0 0 0 0 
Dendi 0 0 0 0 0 
Ilu 0 0.67 0 0 0 
Tefki 0 0 0 0 0 
Benshangul Metekel Pawe 0 0 -0.44 0 0 
Table total 0.01 0.21 -0.01 0.11 0.07 


Table F52. Comments on the BBM. 


Ineffective Will not Farmer requires Hand 
seed use in Requires Low additional made BBF Will notuse Costly 

Zone Wereda Heavy Costly covering future more yields training better unless free inputs 
East Gojam Dejen 16 5 3 11 9 7 2 1 

Enbese Sar 10 4 5 9 2 1 5 

Midir 

Shebel Berenta 8 8 3 10 4 6 
North Shewa | Ensaro Wayu 28 2 10 1 1 15 5 2 
North Gonder Dabat 7 4 5 2 4 1 3 

Wegera 5 1 4 3 1 1 1 1 
South Wello lamma 2 2 2 1 1 

Were Illu 17 9 5 3 2 2 1 
East Shewa Gimbichu 8 16 9 1 3 
North-West Girar Jarso 5 1 2 3 1 1 1 
Shewa 

Yaya Gulele 10 5 1 4 4 2 
West Shewa | Alemgena 8 8 4 2 2 1 

Ambo 8 8 3 8 5 2 1 

Becho 7 20 7 3 2 1 

Dendi 10 10 7 6 2 3 1 

Ilu 16 8 8 6 3 3 

Tefki 1 1 
Metekel Pawe 8 1 6 4 2 
Table total 174 105 77 75 45 35 21 19 16 16 


(cont...) 


Table F52. (cont) 


Early 
Prefers planting Contributes 
other crop Inputs to soil Saves Promotes 
Zone Wereda implements destruction delay Shortage drainage labour high yields Table total 
East Gojam Dejen 1 1 7 54 
Enbese Sar Midir 1 9 2 3 36 
Shebel Berenta 3 8 42 
North Shewa Ensaro Wayu 5 1 65 
North Gonder Dabat 4 26 
Wegera 2 17 
South Wello Jamma 1 8 
Were Illu 1 1 8 39 
Fast Shewa Gimbichu 2 6 1 1 1 2 37 
North-West Shewa Girar Jarso 1 1 14 
Yaya Gulele 3 1 1 2 31 
West Shewa Alemgena 2 30 
Ambo 1 37 
Becho 4 5 5 40 
Dendi 2 39 
Ilu 10 1 1 44 
Tefki 3 
Metekel Pawe 1 21 
Table total 13 11 10 1 58 8 11 583 


Appendix 6. Wereda survey tables 


Table W1. Wereda agricultural bureau (WAB) offices surveyed. 


Region Zone No. of weredas surveyed/zone No. of zones covered/region 
Amhara East Gojam 6 
North Shewa 1 
North Gonder 2 
South Wello 7 11 
Oromiya East Shewa 3 
North-West Shewa 5 
West Shewa 5 
Arsi 2 15 
Benshangul Metekel 1 1 
Tigray South Tigray 1 1 
Table total 28 
Table W2. Wereda agricultural bureau (WAB)-BBM manufacturers. 
BBM animal 
Addis traction Zone 
Region Zone Year company RIPC project Private. ILCA Total total 
Tigray South 96 1 1 1 
Amhara Fast Gojam 95 2 2 1 5 13 
96 1 3 4 
97 1 1 2 
98 1 1 2 
North Shewa 95 1 1 1 
e a l O | 
South Wello 94 1 1 1 
Oromiya East Shewa 95 1 1 1 
N.W. Shewa 95 1 1 1 
West Shewa 94 1 1 10 
95 2 2 
96 2 1 1 4 
97 2 2 
98 1 1 
Benshangul Metekel 94 1 1 2 
95 1 1 
Total 18 9 2 1 1 31 31 


RTPC = Rural Technology Promotion Centres; ILCA = International Livestock Centre for Africa (now ILRI). 


Table W3. Wereda agricultural bureau (WAB)-BBM suppliers. 


Region Zone Year BoA SG 2000 CISP Total 
Tigray South 96 1 1 
Amhara Fast Gojam 95 3 1 14 
96 4 
97 3 
98 3 
North Shewa 95 1 2 
97 1 
North Gonder 97 2 3 
98 1 
South Wello 97 2 3 
98 1 
Oromiya East Shewa 95 1 3 
96 1 
98 1 
N.W. Shewa 95 1 1 5 
96 3 
West Shewa 94 1 9 
95 2 
96 3 
97 2 
98 1 
Benshangul Metekel 94 1 2 
95 
Total 37 3 2 42 


BoA = Bureau of Agriculture. 
SG-2000 = Sasakawa-Global 2000. 
CISP = International Committee for Peoples Development (an Italian NGO). 


Table W4. Comparison of BBM distribution from wereda agricultural bureau (WAB) and zonal agricultural bureau (ZAB) surveys, 1994-98. 


WAB- 
1994 1995 1996 1997 1998 1994-98 
Total Total Total ZAB total 

Region Zone Wereda ST SO ZAB ST SO ZAB ST SO ZAB ST SO ZAB ST SO ST SO ST#SO distributed 
Tigray South Ambalafa 6 6 

Endamahone 5 5 

Enderta 3 3 

Hintalo 2 2 

Ofla 8 8 8 0 8 8 

Sehartu 3 3 

West | Koraro 17 17 

Semabalal 17 17 

Sherea 17 17 
Amhara East Ambel 25 79 79 26 79 51 130 79 

Gojam 

Basoliben 7 7 

Deheurlian 9 9 

Dejen 68 52 120 68 52 120 120 

Enargi 1 10 4 6 4 7 11 10 

Enawuga 

Enebelea 128 128 

Enebese Sar 6 16 112 4 12 20 130 150 x 

Midir 

Enemay 10 33 34 34 10 44 33 

Shebel 28 28 0 28 28 28 

Berenta 

Yuletefu 10 10 


ST = stored; SO = sold. 


(cont...) 


Table W4. (cont) 


1994 1995 


1996 1997 


WAB- 
1994-98 


Total Total Total ZAB total 


Region Zone Wereda ST SO ZAB ST SO ZAB ST SO ZAB ST SO ZAB ST ZAB ST SO ST+SO distributed 
North | Ankober 2 4 
Shewa 

Basso and 13 12 13 0 13 12 
Worana 
Ensaro Wayu N * 
Gerakeya 12 12 
Mamalalo 12 12 
wA Belessa 4 4 
Dabat 1 17 17 18 0 18 17 
Debark 4 4 
Janamora 5 5 
Wegera 27 30 22 0 22 30 
South — Debresina 5 5 
Wello 
Jamma 12 12 12 0 12 12 
Kelela 10 10 
Wereilu 22 22 22 0 22 22 
Wesidi 20 20 
S i 2 7 
Ebinat 2 2 
Este 2 2 
Fogera 2 2 
Lai Gaint 1 1 
ee 2 7 


Table W4. (cont) 


WAB- 
1994 1995 1996 1997 1998 1994-98 
Total Total Total ZAB total 
Region Zone Wereda ST SO ZAB ST SO ZAB ST SO ZAB ST SO ZAB ST SO ZAB ST SO ST#SO distributed 
Sinado 1 1 
Tach Gaint 1 1 
Oromiya East Ada 20 20 
Shewa 
Ada Liben 10 2 12 0 12 * 
Akaki 70 135 70 0 10 135 
Gimbichu 78 22 100 78 22 100 100 
Limu 80 2 80 0 80 2 
North- Abichu and 
West Gena 40 40 
Shewa 
Barak Aleltu 180 180 
Chanchoo 25 25 0 25 N 
G/Jarso 80 110 150 80 0 80 260 
Kimbitit 100 100 
a 84 84 0 84 * 
Sululta 10 10 
W/Jarso 20 20 
Wuchale Jida 10 10 
Y/Gulale 37 60 37 0 37 60 
K Alemgena 40 60 40 0 40 60 
Ambo 10 5 10 0 10 5 
Becho 140 92 100 140 92 232 100 
Se 5 20 8 8 33 5 38 8 
Dowa 40 40 


(cont...) 


Table W4. (cont) 


WAB- 
1994 1995 1996 1997 1998 1994-98 
Total Total Total ZAB total 
Region Zone Wereda ST SO ZAB ST SO ZAB ST SO ZAB ST SO ZAB ST SO ZAB ST SO ST+SO distributed 
Ilu 101 99 100 101 99 200 100 
Tefki K * 
Tole 5 
Waliso 7 
Arsi Robe 30 30 30 0 30 30 
Tiyo 5 5 5 0 5 5 
Bale Adabba 50 50 
Gaasera 50 50 
Ginner 50 50 
Sinana 50 50 
Benshangul Metekel Pawe 14 160 O 174 174 R 
Table total 5 190 406 276 1032 621 363 1013 65 0 94 28 12 40 1125 670 1795 2179 
Total 2624 


* Wereda not covered by survey type. 


Table W5. Number of farmers reported using the BBM by survey and by year, 1994-1998. 


1994 1995 1996 1997 1998 Total 1994-98 
Region Zone Wereda WAB ZAB WAB ZAB WAB ZAB WAB ZAB WAB ZAB WAB ZAB 
Tigray South Ofla 2 2 2 2 
Amhara East Gojam Dejen 289 289 0 
Ambel 14 65 20 99 0 
Emenay 20 54 30 23 127 0 
Enargi Enawuga 4 33 37 0 
Enbese Sar Midir 33 541 327 150 1646 
Shebel Berenta 111 15 10 196 0 
North Shewa Basso Worana 2 2 0 
North Gonder Dabat 6 6 13 13 19 19 
Belessa 10 10 
Wegera 7 7 7 7 
South Wello Jamma 12 12 12 12 
Kelela il 1 
Were Ilu 7 7 52 52 59 59 
Wesidi 2 2 
Oromiya East Shewa Ada Liban 4 2 6 
Akaki 5 4 9 0 
Gimbichu 24 1 17 4 46 0 
North-West Shewa 7 Abichu Gena 4 12 1 5 12 
Barak Aleltu 12 12 
Chanchoo 0 
Girar Jarso 18 18 18 18 
Mucadou Joda 0 
W/Jarso 5 5 
Wuchale Jida 5 5 


(cont...) 


Table W5. (cont) 


1995 1996 1997 1998 Total 1994-98 
Region Wereda WAB WAB ZAB WAB ZAB WAB ZAB WAB ZAB WAB ZAB 
Yaya Gulele 30 30 37 10 20 30 67 90 
Alemgena 11 14 67 31 150 54 110 217 
Ambo 15 349 15 349 
Becho 213 321 243 276 870 243 
Dendi 30 0 30 
Dowa 72 72 
Tlu 343 321 72 172 91 506 493 
Tole 12 12 
Tole 2 
Robe 5 0 13 
Tiyo 5 5 5 5 
Pawe 14 160 174 
Total 14 622 10 1484 848 926 669 1280 103 4326 1690 


** plots rather than farmers from ZAB survey. 


Table W6. Wereda agricultural bureau (WAB)-Farmers, development agents (DA) and assistant development agents 
(ADA) attending BBM-related training activities. 


Farmers 
Region Zone DA ADA 1994 1995 1996 1997 1998 Total Region 
Amhara East Gojam 153 5 41 249 214 510 
North Shewa 15 20 50 80 150 
North Gonder 15 50 35 85 
South Wello 17 18 18 763 
Oromiya East Shewa 63 39 28 10 77 
N.W. Shewa 49 27 30 42 20 119 
West Shewa 226 18 266 294 1490 2050 
Arsi 87 110 150 195 455 2101 
Benshangul Metekel 6 18 160 178 178 
Total 631 23 18 273 615 846 1830 3642 3642 
Table W7. Wereda agricultural bureau (WAB)-Types of training offered. 
BBM use Crop protection 
BBM + + Region 
Region Zone use inputs soil conservation PRA Inputs total 
Amhara East Gojam 11 19 
North Shewa 3 
North Gonder 2 
South Wello 3 
Oromiya East Shewa 3 5 33 
N.W. Shewa 5 1 
West Shewa 2 5 7 
Arsi 3 3 
Benshangul Metekel 1 1 3 
Total 29 14 3 7 1 54 


Table W8. Wereda agricultural bureau (WAB)-Mean interest for credit provided to farmers.“ 


Interest Zonal Regional 
Region Zone Wereda rate mean mean 
Amhara East Gojam Ambel 14 
Dejen 15 
Emenay 10.5 
Enargi Enawuga 10 11.8 
Enbese Sar Midir 10.5 
Shebel Berenta 10.5 
North Gonder Dabat 
Wegera 12:5 12.5 
North Shewa Basso Worana 12.5 12.5 
Ensaro Wayu 
South Wello Jamma 10.5 
Wereilu 12.5 11.5 12.1 
Oromiya Fast Shewa Ada Liban 10.5 10.3 
Akaki 
Gimbichu 10 
North-West Shewa Abichu Gena 10 
Chanchoo 
Girar jarso 10 
Mucadou Joda 
Yaya Gulele 10 
West Shewa Alemgena 10.5 
Ambo 10 
Becho 10.5 
Dendi 10 
Tlu 10.5 10.5 
Arsi Robe 10.5 10.5 
Tiyo 10.5 10.3 
Tigray South Ofla 10.5 10.5 10.5 
Overall mean ti 


* no interest rates were reported for Benshangul Region. 


Table W9. Wereda agricultural bureau (WAB)-Comments about the BBM. 


Comments on BBM Amhara Oromiya Benshangul Tigray 96 96 
Disadvantages Heavy 8 8 16 

Expensive 4 11 15 

Ineffective for seed 2 " 3 

covering 2 

Requires more labour 1 2 3 

Requires more traction 1 1 1 3 

power 

Parts fail during use 1 1 2 

RTPC* produced BBMs 1 1 

are defective 

Results in early planting 

, i 1 1 43 

causing crop destruction 

Advantages UR to soil 11 8 19 
rainage 

Saves labour 8 14 

Promotes high yields 3 1 7 

Results in better/ 3 1 4 

efficient use of land 

Uniform seed 

HA 2 1 3 

germination/coverage 

Controls weeds 1 1 47 
Other Farmer requires 2 5 1 
observations additional training 

Farmer prefers other 1 1 

implements 

Inputs delay 1 1 

There is lack of credit 1 1 10 


* RTPC = Rural Technology Promotion Centres. 


Appendix 7. Zonal survey tables 


Table Z1. Total BBMs supplied to zonal agricultural bureau (ZAB) by manufacturer, 1995-1998. 


Addis Not 
Company RTPC* specified 
Not 
Row Row Row Not distributed 

Region Zone BBM (96) BBM (96) BBM (96) Total distributed (96) 
Tigray South Tigray 53 100 53 26 49 

West Tigray 51 100 51 
Amhara East Gojam 424 100 424 

North Shewa 38 100 38 

North Gonder 60 100 60 

South Wello 28 26 79 74 107 38 36 

South Gonder 13 100 13 
Oromiya East Shewa 287 100 

281 30 10 

North-West 100 

Shewa 680 680 

West Shewa 325 100 325 

Arsi 200 100 200 165 83 

Bile 200 100 200 

Total 1486 61 130 5 822 34 2438 259 11 


* RTPC = Rural Technology Promotion Centres. 


Table Z2. BBM distribution from zonal agricultural bureau (ZAB) to wereda agricultural bureau (WAB). 


Zone 


Wereda 


1995 


1996 


1997 


1998 Ztotals. R-totals 


South 


West 


East Gojam 


North Shewa 


North Gonder 


South Wello 


South Gonder 


Ambalafa 
Endamahone 
Enderta 
Hintalo 
Ofla 
Sehartu 
Koraro 
Semabalal 
Sherea 
Ambel 
Basoliben 
Deheurlian 
Dejen 


Enargi 
Enawuga 


Enebelea 
Enemay 
Shebel Berenta 
Yuletefu 
Ankober 
BassoWorana 
Gerakeya 
Mamalalo 
Belessa 

Dabat 
Debark 
Jonamora 
Wegera 
Debresina 
Jamma 

Kelela 
Wereilu 
Wesidi 

Dera 

Ebinat 

Este 

Fogera 

Lai Gaint 
Libo Kemkem 


Sinado 


6 


Ww OO N WMH 


HON KN N N HA 


12 


22 


21 


51 78 


424 


38 


60 


20 69 


(cont...) 


Table Z2. (cont) 


Region Zone Wereda 1995 1996 1997 1998 Ztotals — R«totals 
Tach Gaint 1 13 604 
Oromiya East Shewa Gimbichu 100 
Ada 20 
Akaki 135 
Lume 2 257 
North-West Abichu and 40 
Shewa Gena 
Barak Aleltu 180 
G/Jarso 110 150 
Kimbitit 100 
Sulultaa 10 
W/Jarso 20 
Wuchale Jida 10 
Y/Gulale 60 680 
West Shewa Alemgena 60 
Ambo 5 
Becho 100 
Dendi 8 
Dowa 40 
Ilu 100 
Tole 5 
Waliso 7 325 
Arsi Robe 30 
Tiyo 5 35 
Bale Adabba 50 
Gaasera 50 
Ginner 50 
Sinana 50 200 1497 


Table total 1032 1013 94 40 2179 2179 


Table Z3. Number of farmers using the BBM by year. 


Region Zone Wereda 1995 1996 1997 1998 Total 
Tigray South Ofla 2 2 
Amhara North Gonder — Dabat 6 13 
Belessa 10 
Wegera 7 36 
South Wello Jamma 12 
Kelela 1 
Wereilu 7 52 
Wesidi 2 74 
Oromiya North-West Abichu and 12 
Shewa Gena 
Barak Aleltu 12 
G/Jarso 18 
W/Jarso 5 
Wuchale Jida 5 
Y/Gulale 30 10 20 30 142 
West Shewa* Alemgena 67 150 
Ambo 349 
Becho 243 
Dendi 30 
Dowa 72 
Ilu 321 172 
Tole 12 
Waliso 
Arsi Robe 5 8 
Tiyo 5 18 
Table total 70 37 62 103 272 


* Number of plots rather than the number of farmers supplied by the zonal agricultural bureau (ZAB). 
Total number of plots = 1418. 


Table Z4. Development agents (DA) and farmers participating in training, 1995-98. 


Region 


1995 


1996 


1997 


1998 


Total 


Zone 


DA Farmer 


DA Farmer 


DA Farmer 


DA Farmer 


DA 


Farmer 


Amhara 


Oromiya 


Tigray 


East Gojam 

North Shewa 30 
North Gonder 13 
South Wello 
South Gonder 
East Shewa 
N.W. Shewa 
West Shewa 
Arsi 

Bale 

South Tigray 


58 


187 


West Tigray 


Total 288 


20 
10 


487 


577 


13 


70 


166 
320 
302 
292 


48 
70 


5750 


529 


1,163 6,397 


13 70 
2 75 


644 
2958 


5553 


883 9,300 


368 


278 


353 


999 


3,562 


6,464 


10,026 


30 
39 
370 
70 


732 
697 
655 
740 


3,335 


68 
210 
3,637 


7,108 


8,708 


6,569 


26,300 


Table Z5. 


Years in which training was given. 


Region 


Zone 


1995 


1996 


1997 


1998 


Amhara 


Oromiya 


Tigray 


Fast Gojam 
North Shewa 
North Gonder 
South Wello 
South Gonder 
East Shewa 


North-West 
Shewa 


West Shewa 
Arsi 

Bale 

South Tigray 
West Tigray 
Total 


1 
1 
1 


1 
1 
1 


Table Z6. Type of training supplied by zone. 


Region 


Zone 


BBM 


usage 


Extension 


package 


Extension workshop 


Capacity 
building 


Amhara 


Oromiya 


Tigray 


East Gojam 
North Shewa 
North Gonder 
South Wello 
South Gonder 
East Shewa 
North-West Shewa 
West Shewa 
Arsi 

Bale 

South Tigray 
West Tigray 
Total 


2 


2 
3 
2 
1 
2 


mA 


14 


Table Z7. Inputs supplied by zone. 


Region 


Zone 


None 


Seed * fertiliser 
+ 


pesticide 


Seed 


+ 


fertiliser 


Amhara 


Oromiya 


Tigray 


East Gojam 
North Shewa 
North Gonder 
South Wello 
South Gonder 
East Shewa 
North-West Shewa 
West Shewa 
Arsi 

Bale 

South Tigray 
West Tigray 
Total 


ik 


Table Z8. Purpose of credit supplied by zone. 


Region 


Zone 


Inputs 


Seed and 


fertiliser 


Inputs and 


BBM 


Amhara 


Oromiya 


Tigray 


East Gojam 
North Shewa 
North Gonder 
South Wello 
South Gonder 
East Shewa 
North-West Shewa 
West Shewa 
Arsi 

Bale 

South Tigray 
West Tigray 
Total 


a — or jj 


1 


